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Symposium on Tumors of the Hands and Feet 


SYMPOSIUM: TUMOES OF THE HANDS AND FEET 
Introduction 

, George T. Pack, M.D., New York, N. Y. 

(From the Memorial Hospital for Cancer and Allied Diseases.) 

GENERAU CONSIDERATIONS 

E arly Diagnosis . — Perhaps no regions or organs in the body are 
so readily favored for the early detection of tumors as are the 
hands and feet. Constantly under insiiection, ahvaj's sensitive to pain, 
irritation, swelling, and impainnent of function, it would seem that 
no tumor could grow for long without earlj^ detection bj^ the patient. 
Such extreme end results as the mutilation or amputation of an ex- 
tremity or ultimate loss of life are the results not only of the inherent 
tendencies of some of these malignant tumors but more important still 
are often due to two avoidable losses of time. The culpability for 
failure to treat early tumors of the hands and feet falls either on the 
patient or first physician consulted, depending respectively on the time 
elapsing between the first recognized appearance of the tumor and the 
first visit to a physician, and the second period occurringJbetween the 
first medical consultation and the institution of proper treatment 
MuUiccniric Origin . — Surgeons and pathologists are cognizant of the 
origin of some tumors, usually benign, in multiple foci of origin in 
the same organ; e.g., leioiiiyomas of'uterus, gastrointestinal polj-posis 
generalized neurofibromatosis, intraductal and intracvstic papillomas’ 
and papillary carcinomas of the breast. This tendeiicv is decidedlv 
not common for the various regional locations of neoplasms excluding 
the hands and feet, where it seems to be the rule rather than the 
exception. The e.xplanation of this multicentricity is difficult to analvz- 


becanse so many factors are involved. The 


ze 


congenital origin of some 
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of tliese tumors seems established; for instaiiee, multiple enelioudromas, 
endothelial myeloma, pigmented naevi, and melanomas. In other cases 
a precancerosis, common to both hands, exists which later changes to 
multiple epitheliomas. EjDitheliomas of the dorsum of the hands are 
often multiple and bilateral; they may appear simultaneousl.y or at 
different times if the underlying precancerous state is permitted to 
exist or is not constantly observed. Xanthomas or giant cell tumors 
of tendon sheath may be single or multiiffe; the basic cause here may 
be inflammatory, as there is histologic evidence suggestmg that the 
process merges from an inflammatory to a neoplastic hyperplasia. The 
idiopathic multiple hemorrhagic sarcoma of Kaposi develops bilaterally 
and usuallj' concurrently on the feet and ankles of Slavic and Southern 
European males, who have a common ifliysieal habitus; namely, flat- 
feet, short sturdy legs, thick ankles, tight inelastic skin, and coexistent 
or antecedent circulatory disturbances of the lower extremities, such 
as varicosities and edema. It is inconceivable that the Kaposi tumor 
on one foot is a crossed metastasis from the tumor of the oj^ijosite 


foot, as in the beginning there is no evidence of intervening disease. 
Hence in Kaposi’s disease there is the classical example of malignant 
tumors occurring multieentrieally and in similar tissues, yet at such 
distances from each other as to defy any explanation other than the 


existence of a common predisposing state. At the onset the first lesions 
may resemble infection, but this is probably not the true mode of 
genesis for two reasons. Our attempts at excision and inoculation of 
the same patient with filtrates and macerated tumor tissue have been 
unsuccessful in transplanting this tumor. The disease evolutes through 
three stages: an inflammatory macule, a granulomatous papule or 
nodule, and finally a true confluent neoplasm, of varied and complex 
structures, composed of the tissue elements (nerve, connective tissue, 
smooth muscle, endothelium) found in the intricate neurovascular 
annexes; hardly the simple form of tumor one would expect to develop 
from infection or inflammation. 

Precancevous Lc^iovs.—ln the entire field of cancer prophylaxis 
no treater opportunity exists than in the case of epitheliomas of the 
hands -ind feet. It is not an exaggeration to .say that practically all 
of thein could be prevented. The abuse or exee.ssive use of arsenical 
medication, e.xec.ssive exposure to sunlight for many yeans, occupa- 
tional dermatitis of the hands in workers with tar and o,i products, 
the chronic irradiation of t!>e hau.ls of ph.vs.cans and techmeiaus 
Imnlovin- x-ravs and radiuni. in.propcr early treatment of burns by 
r 1o%kin -raft, and other causes contributory 1o scarr.ng of the 
i" are un formlv preventable. It may rerp,ire twenty or thirty years 
ooic irritation to induce these precancerous Icsn.ns of the 
that prophvlaxis should be applied in early life a.ni not delayed 
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cancerous changes in the skin are apparent, i.e., atrophy, hyperkeratosis, 
loss of oil and sweat glands, much can be done by careful hygiene of 
the hands. Keratoses may be treated by electrodesiccation or by beta 
irradiation (Fig. 12). Bland vegetable oils or animal fats should be 
applied to the dry skin. One preeaneerous state which cannot be 
prevented and which seems chiefly to involve the hands and feet is 
the so-called acrodermatitis chronica atrophicans. This disease is some- 
what similar to scleroderma ; the skin of the hands and feet, later of 
the forearms and legs, undergoes spontaneous progressive atrophy. The 



ntrophicahT^'T'"(?i‘^ in acrodermatitis chronica 


nt...,;,! preeaneerous disease is more marked on the left hand." 

ntropny, transparency, and anetoderinia. 


Note the 


skin becomes thin, violaceous, and transparent. The oil and .sweat 
glands disappear, together Avith the elastic tissue. (Fig. 1.) In time 
opitheliomas, often multiple, develop and may metastasize early; they 
are occasionally of the spindle-cell type and have been knmvn to 
inetnslasize by the blood stream to internal organs. All pigmented 
naevi of the hands and feet arc snb.iect to frequent trauma and there- 
fore should be surgically excised while benign. 

CoufirniUd OnV,ia.-There are at least five varieties of tumors of the 
Hands and feet which are of congenital origin and can be satisfaetorilv 
explained by Colinheim’s theory of cell rests. One is the central 
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chondroma or encliondroma of the phalanges and metacarpal bones. 
Another is a rare cartilaginous tumor of the tendon sheath, occurring 
in multiple foci and often resembling abortive attemi^ts to produce 
sesamoid bones (Fig. 2). A third is von Eecklinghansen’s tj-pe of 
generalized neurofibromatosis (Figs. 3 and 4). The hemangioma is a 
■ivell-kuo-wn congenital tumor (Pigs. 5 and 6), as is the lipoma (Pig. 7). 

Hole of Trauma . — As previouslj’’ stated, chronic irritation or repeated 
minor trauma has been accepted as a provocative cause of preeaiicer- 
ous lesions and epitheliomas of the hands and feet. The evidence, 



csBe=i»l!v i.. industml workers, l.n* bcc. s„ractenHv »o,.cI.„ivo to 

(eems n.o»etarv compensation in conrt lo.- snol, tlamases. A o„™„s 
secuie moneui i corn or clavu.s, cau.sed bv 

pat-ndon oni.ts ,,, the case ot “ ™ l,vperke„,t.,i;, 

chronie Irtettonol t™'-* „„„oroo«. A single or 

yet hav.ntr I'tl ' j ^ if pirincntod naevi may lie responsible 

iortheteonversion in'to mnlipnant melanomas as lesti/ied l.y nnmer. 
foi tlien eoinei „,.r,atc.st medicolegal importnnee, liovevoi-, 

ous ^ trauma can induce a malignant 

is the question vhet seckin" a .solution to tlii.s problem, (he 

tumor of the band.s or feet. In sccKin„ 





A. -B. C. 

Fi(r. -1. — A, JCpiiroKcnic sarcoma of lorn firade malifinanc}' developinfr in hand, re- 
current. after excision. This patient had congenital neurofibromatosis ot left hand and 
forearm. Xote flexion and cros-sed deformities of fingers -n-hfcli teas prc.scnt at birth, 
a common neurogenic deformity. 1>, Dissected hand and wrist after amputation to 
allow dlffu.sc neuro.sarcom.a of palm and wrist. G, Seven operations. IncludinEr three 
amputation.^ were done. Each time the dlftu.se ncurosarcoma recurred higher up along 
the nerve tnmlcK. An IntcrscapuloUioraclc amputation was flnallv neces.sary. There 
has been no evidence ot recurrence during the 3% years intervening since this last 
operation. 
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Fig. 5. — Congenital diffuse liemangionmtosi.s of liand and foot in same patient. 
There is a coexistent liypertropliy of bones of the foot. R.adiograpliic examination 
of the foot indicates tiiat tlie liemangioma involves bone. 



. 1 . Ilf bft font and leg. Not>’ tlie lyinpliiinKi- 

Fig. G. — Congenital of I'-ft )ie.l nml ti< Hvi-.-n toe.x of left foot, 

cctatic hypeib;’rato.«c.« on medU^ t f ‘..xaggerallng tlie . lephanlia.-l i nnd over- 

Tlie right leg bs congeniti l> deform ■ .^liN ph-nomenon oceurs rjo,.n«|<.nalIy ivlii, 
growtli of long bono.s of tin left ho' r „,por.ating malignant emlotl.-l|or„a 

‘iili'^sTcveropeToIrthe m 
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Fig". 7. — A, Congenital lipomatosis of left hand and arm. Note relative sizes of right and left thumbs and deformity of left 

forefinger. B, After surgical excision of lipoma in left thenar region. 
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examiner should applj’’ the postulates of Ewing coneei’niug (1) the 
authenticity and adequacy of the trauma, (2) the previous integrity 
of the Avounded part, (3) the origin of the tumor at the exact point 
of injury, (4) a reasonable time limit between the injury and the 
appearance of the tumor, and (5) the type of tumor resulting. The 
onlj' malignant bone tumor of the hands and feet AA'hich is generally 
accepted to haA'e a traumatic basis is the subperiosteal sarcoma,- the 
mechauism here is probably disruption of the periosteum from the 
cortex Avith an intervening hematoma, organization of the blood clot, 
and later neoplastic hyperplasia. The same modus operandi probablj" 
occurs in the tAAm other malignant tumors of possible traumatic origin; 
namelj’-, malignant sjniovioma and liposarcoma. Almost every patient 
liaA'ing a sjnioAuqma Avill relate a historj’- of injuiy AAhich seems to be 
authentic and adequate. Here again hemorrhage accompanies lacera- 
tion of tendon sheaths and joint capsules and the normal reparative 
processes in some instances go on to the formation of a true sjmoA'ial 
tumor, usually malignant. Some liposarcomas are unquestionably 
caused by a single acute injury. TJie adult type of liposarcoma Avith 
opaque granular cells is the one that folIoAA-s trauma. Just as hem- 
orrhage in muscle maj' lead to organization, calcification, osteogenesis, 
and occasionally the formation of an osteosarcoma, the same process 
in fat may result either in traumatic fat necrosis and healing Avith 
or AAuthout calcification or the stimulation of the adult fat cells to 
groAV diffusely as a sarcoma possessing many gi’ades of anaplasia and 
malignancy. As EAving has said: “This type of liposarcoma repre- 
sents the laAA'less phase of the groAvth of fat cells obseiwed to a lesser 
degree in chronic inflammation of fat tissue. Dupuj^treu s contrac- 
ture is really a diffuse neuromatous tumor occurring in the palm of 
the hand and developing after repeated chronic injurie.s, usually of the 
bruising type. 


IXCIDEXCE OF TUJIORS OP THE HANDS AND FEET 

For the tAA'enty-one-yoar period, Jan. 3, 1917, to Jan. 1, 1938, there 
were 573 tumors of the hnnd.s and feet treated at tlie .Afemorial Hos- 
pital for Cancer and Allied Diseases. The distnbntion of these 573 
malignant and benign tumors accordi.ig to site is shown in Table I. 
The upper extremities are more commonly nnohed, u-itli 247, or 43.1 

TAm.E I 

DisTBinmox or Jt.vi.inXAXT Axn nK.viox Tr.voss, 


ArrocniN'o to Site 


SITE 

T'otaf 

Hand 

Finger 

Foot 

Too 


2 - 17 

3 - 12 
].17 


yc 

100.0 

-m.! 

2I.S 

r,m> 

371 

lU 

312 

JOO.O 

7(1 

loo.i) 

•iO.V 

IT.l 

r,.4 

2.) 

o.s 

3" 
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per cent, on tlie hand, and 142, or 24.8 per cent, on the fingers, together 
constituting more than t\vo-tliirds of all the tumors in this series. The 
largest proportion of the malignant tumors, 46.3 per cent, involves the 
hand, Avhich might be expected from the fact that this site comprises 
the largest proportion of the total tumors. 

Table 11 indicates the proportion of tumors at each site that are 
malignant and benign, rvith the foot shorviug the highest proportion 
among the malignant tumors of 76.2 per cent. In each regional loca- 
tion, with the exception of the fingers, the greater proportion of the 
tumors is malignant ; phalangeal tumors, however, have a greater tend- 
ency to be benign, 57.0 per cent. 

Table II 


Pboportion op Tumors at Each Site Which Are Malignant and Benign 


SITE 

TOTAL 

MALIGNANT 

BENIGN 

NO. 

% 

NO. 

% 

NO. 

% 

Total 

573 

100.0 

369 

64.4 

204 

35.6 

Hand 

247 

100,0 

171 

69.2 

76 

30.8 

Einger 

142 

100.0 

61 

43.0 

81 

57.0 

Foot 

147 

100.0 

112 

76.2 

35 

23.8 

Toe 

37 

100.0 

25 

67.6 

12 

32.4 


The various types of benign tumors of the hands and feet are shown 
in Table III. The largest proportion are papillomas (24.5 per cent) 
and angiomas (23.5 per cent). The giant cell tumor of tendon sheath 
(xanthoma) and pyogenic granuloma comprise 15.7 and 14.7 per cent, 
respectively, of the benign tumors. 

Table III 


Distribution op Benign Tumors According to Site and Type of Tumor 


TYPE OF TUJIOR 

TOTAL 

HANP 

FINGER 

FOOT 

TOE 

Total 


76 

81 

35 

12 

Chondroma 

13 

2 

9 



2 

Giant cell tumor of tendon sheath 

32 

12 

17 

3 


(xanthoma) 






Ancioma, hemangioma, lAunnhangioma 

48 

19 

16 

12 

1 

Papilloma, cutaneous horn 

50 

24 

17 

8 

1 

Glomus tumor 

5 


5 



Lipoma 

4 

4 




Neuroma 

22 

10 

2 

8 

2 

Granuloma 

30 

5 

15 

4 

6 


The malignant tumors of the liands and feet are grouped in ten 
divisions, Avith the figures for the incidence of each type and site listed 
in Table IV. Epidermoid carcinoma comprised 180, or 48.8 per cent 
of the 369 malignant tumors; tAA-o-tliirds (124) of these cancel's or 
68.9 per cent, Avere situated on the liands. The next largest group is 
the malignant melanoma, of A\liich there Avere 105 tumors, or 28.5 per 
cent. In contrast to the epidermoid carcinoma, the largest proportion 
of melanomas AA-ere on the feet, 58 or 55.2 per cent. 
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Table IV 


DisTHiniiTioN' OK JIamonant Tumoks Accokiiino to Site axb Tyke or Tumor 


TYDE OK TU.MOR 

TOTAI^ 

IIAKD 

riXGEn 

rooT 

TOE 

Total 

r.tio 

171 

(ii 

112 

25 

Epidermoid earcinoma 

Basal cell epithelioma T 

ISO 

124 

52 

20 

4 

Sweat gland eareiiioma i- 

Adonoid ey.stic epitlielioma J 

E! 

10 

2 

1 


Mclastntic carcinoma 

o 

1 

1 



Melanoma (malignant) 

Osteogenic sarcoma 'j 

105 

12 

17 

5S 

IS 

Perio.stcal .sarcoma r 

Chondrosarcoma J 

S 

o 

1 

3 


Endothelial mvoloina 

1 



1 


Malignant synovioma j 

Endothelioma of tendon .sheath ) 

J!> 

7 

4 

S 


Neurogenic sarcoma 

15 

7 

1 

7 


Sarcoma of undetermined histo- 
genesis: iibro.sarcoma myxosarcoma 
Kapo.si’s .sarcoma 

Hi 

7 

Cl 

0 

s 


in 

1 


1 


CURAI3U.ITY OP TUJIORS OF THE HANDS AND FEET 

Many difficulties attend any attempt to analyze the end results o£ 
treatiuent of nialig-uaut tumors of the hand and feet. Each histologic 
type should be considered as an entity. Ihe re.sults vary also with 
tlie degree of anaplasia, the local extent or dejith of infiltration, the 
presence of inetasfases in regional lymph nodes, the tendency to visceral 
involvement, the coexistence or later development of multiple tumors 


Table V 

Proportion of Malignant Tumors Occurring on the Hand and Foot 


Hand and foot 


tyte of tumor 


total cases 
entire body 


Epidermoid carcinoma of skin (exclusive 
of genitals and lip) 

Basal cell epithelioma 
Malignant melanoma 
Osteogenic sarcoma 
Malignant synovioma ! 

Endothelioma of tendon sheath j 
Neurogenic sarcoma 

Sarcoma unclassified 


1,5S4 

2,189 

ISO 

13 

ll.G 

O.G 

4S1 

105 

21.S 

(!44 

S 

1.2 

99 

19 

1.0.3 

4S4 

15 

3.9 

204 

10 

7.S 


„f the .ame tvne ii. the .a.ae patie.it, the .,,1, treat i.,™r„bilit,- of 
aieease'that «' of geacraliaetl tli.tribalion, antI the age of the p.tfe.tt 
t pitheliotn. that has invntietl the tleap " 

■ , atore radieal treatment than one tvliieh la eonhnetl to »kn. nntl 
"‘‘"" r lAbie The metastatic involvement of regional Ivmph 

'' nt • malienant melanoma ami opi.lermoi.l e.reino,,,. nnfavorabl.v 
nodes b> maii^ nxillnrv or groin di.ssection i.s nece.s- 

riremn.;.., .t thi P'-oar,- leaion. 

■" 
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iignaiit synovioma as to nullify the good effect of local treatment, 
however radical. In the case of Kaposi’s idiopathic sarcoma, any 
single nodule can be destroyed, but the slow progressive generaliza- 
tion of the disease is so inevitable that control rather than cure is the 
object of treatment. 

The regional location of these malignant tumors is peculiarly favor- 
able for curative treatment either by surgical or radiologic means, as 
indicated. Conservative surgical measvwes sparing a functional part 
of the foot or hand sonietime.s are possible. 

The end results of treatment of epideimioid carcinomas of the hands 
and feet are really better than the figures herein submitted. Epithe- 
liomas of the extremities occur at an average age almost ten years 
older than in epitheliomas of the face and lip. These elderly patients, 
many of whom are more than 70 years old, are difficult to keep under 
observation ; they may die of intercnrrent diseases while under treat- 
ment or before the five-year period which is generally accepted as the 
criterion for cure has passed. For example, in Table VI, dealing with 
the end results of epidennoid carcinomas of the hands and feet, 82 
patients were lost to ohsei'vation and analysis. Of this group, 53 
patients either received no treatment, refused treatment, were treated 
elsewhere, or did not complete the treatment outlined at the Memorial 
Hospital. Of the remaining 89 patients who were treated but subse- 
qvwntly could not be found, 19 were clinically free of cancer more 
than two years after treatment and 11 were known to have no evidence 
three or more years after treatment had been instituted. 


Table VI 


EriDERMoiD Carcixomas ok Hands and Feet 
End Resvlts ok Tke.atmk.xt 


end rf.sx’lts 

- -- 

-vrifBEn 


PKR CEXT 

Totnl patients 

Lost to observation 

Nvimber availal>lc for stuilv of end results 
Dead 

Livinf; with evidence (total) 

Eosfi than 5 yr. 

<) 

ISO 

S2 

9S 

30 

13 

9.2 

100.0 

,16.1- 

13.2 

5 or more yr. 

Living with no eviilencc (total) 

IjCs.s than 3 yr. 

0 to in yr. 

10 or more yr. 

4 

lit 

2(! 

4 

4!> 

4.1 

LO..-! 

2ti.4 

4.1 

50.0 


E)u/. Rcsiillx of Epilhclionms of Jlaiuh and Peri Mctaxtatic io R( 
!/ioml 1,/niph .Yodr.v.—Tlicorelically all cjutheliomas of fhe hands an, 
feet -slumUl be cured beforo mctasfasi.s oecnr.s. if our statistics are eoi 
they reveal tiie fact that the average interval between th 

I.,.,. 11, u, TIIO ,1c, -Is,,,,, l„ be ,„„lc C„„ccn,i„„ Iiropl.vlaci 
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Tauu', IV 


Distiiiiiution of Mahcikant Tit.moijs Accoiidi.vo ro Sm: am) Tyve of To-mor 


TVPK or TU^roi: 

TOTAL 

HAND 

nXGKR 

rooT 

TOK 

Total 

:!(in 

171 

til 

112 

25 

Epidermoid earciiioiim 

Ea.sal cell epitlielioma "I 

180 

lL’-( 

.•i2 

20 

4 

Sweat glaiui ciircinoma > 

Adenoid cystic epithelioma J 

lit 

10 

2 

1 


Jleta.static carcinoma 

O 

1 

1 



Alelanoma (malignant) 

Osteogenic sarcoma '1 

105 

12 

17 

58 

IS 

Periosteal sarcoma /■ 

Chondrosarcoma J 

S 

O 

1 


9 

Endothelial mveloma 

1 



1 


Malignant synovionni > 

Endothelioma of tendon sheath j 

10 

7 

4 

S 


N'eurogcnie sarcoma 

15 

7 

1 

7 


Sarcoma of undetermined histo- 

It; 

7 

o 

0 


genesis : tibrosarcoma my.Kosareoma 
Kaposi ’s sarcoma 

10 

1 


8 

1 


CUKAUIUTY OP TUMOIIS OP’ THE HANDS AND FEET 

Many difficulties attend any attempt to analyze the end results of 
treatmeJit of inalig'iiant tumors of the liand and feet. Eacii histologic 
type should be considered as an entity. The results vaiy also ■with 
the degree of anaplasia, the local extent or depth of infiltration, the 
presence of nietastases in regional lymph node.s, the tendency to vi.sceral 
involvement, the eoexistenee or later development of multiple tumors 


Table V 

PnOrOHTION OF JIaLIGNANT TU.^tORS OCCUKRI.VG ON THE HaND AND FoOT 



TOTAL CASES 

HAND AND 

FOOT 

TYPE OF TUAIOn 

ENTIRE BODY 

NO. 

% 

Epidermoid carcinoma of skin 
of genitals and lip) 

Basal cell epithelioma 
Malignant melanoma 

Osteogenic sarcoma 

Malignant sjaiovioma 
Endothelioma of tendon slieatli 
Neurogenic sarcoma 

Sarcoma unclassified 

(e.xclusive 1,584 

2,189 

481 

(144 

1 99 

' 484 

204 

180 

1.8 

105 

8 

19 

15 

IG 

ll.G 

0.6 

21.8 

1.2 

19.3 

3.9 

7.8 


of the same tvpe in the same patient, the inlierent incurability of a 
disease that i.s of generalized distribution, and the age of the patient. 
An epithelioma that has invaded the deep fascia and become fixed will 
nnire more radical treatment tlian one which .s confined to slcin and 
n ' movable The metastatic involvement of regional lymph 
malignant melanoma and epidermoid carcinoma unfavorably 
eec; the prognosis; radical axillary or groin dissection is neces- 
infinences 1 ^ treatment of the primary lesion. Pnlmonary 

sary to supplem „j.,eosarconm and ma- 

metastasis may oceui so 
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series of 17 axillary dissections for metastatic carcinoma of the hand, 
6 (35 per cent) of these patients subsequently died and 11 are now 
living and well; 5 of this group Avere operated upon more than five 
years ago. Of 7 inguinal dissections for metastatic carcinoma of the 
foot, 2 of these patients are dead and 5 are living and Avell; 3 of this 
group Avere operated upon more than fiA^e years ago. 


Table X 

Malignant Melanoma op Hands and Feet 
End Results in Relation to Site of Tumor 



HAND 

FINGER 

FOOT 

TOE 

ENB RESULTS 

NO. 

% 

NO. 

% 

NO. 

% 

NO. 

% 

Total patients 

12 


17 


58 


18 


Lost to observation 

3 


3 


10 




No. available for study of end 









results 

9 

100.0 

14 

100.0 

48 

100.0 

18 

100.0 

Dead (total) 

3 

33.3 

5 

35.7 

37 

77.0 

13 

72.2 

Living Avitli OA'idence 

3 

33.3 

3 

21.4 

3 

6.3 

2 

11.1 

Living with no evidence 

3 

33.3 

6 

42.9 

8 

16.7* 

3 

16.7 


*In contradistinction to tlie epidermoid carcinomas, the incidence of melanomas is 
greater on the foot than on the hand. The curability of melanomas of the foot is 
only one-half as great as the curability of melanomas of the hand. It has long been 
known that the prognosis of melanoma of the foot is worse than for melanoma of the 
hand. 


Enel Results of Melanomas of Hands and Feet Metastatic to Regional 
Lymph Nodes. — In a series of 32 axillary dissections for metastatic 
melanoma of the upper extremities (including arm and forearm as 
aatU as hand), 19 of these patients subsequently died and 13 are liAung 
and Avell; 4 of this group Avere operated upon more than five years 
ago. In a similar series of 31 inguinal dissections for metastatic 
melanoma of the loAver extremities, 24 of these patients are noAV dead 
and only 7 are living and Avell; 5 of this group haA^e fulfilled the 
criterion of five-year cure. Tiveuty-six patients receiA'ed radiation 
therapy as the sole method of treatment of metastatic melanoma in 
inguinal and axillary lymph nodes. Such treatments consisted of com- 
binations of external irradiation Avitli high voltage x-rays or radium 
element pack and interstitial radium therapy. Only 2 of these 26 
patients are now living and without clinical evidence of metastatic 
melanoma; the periods of observation, hoAvever, are less than three 
years. 


Tile distinction betAveen radiosensitive and radioresistant tumors of 
the hands and feet is not absolute. In this connection it should be 
noted that radiosensitivity and radiocurability are not synonvmous 
terms. A radiosensitive tumor, such as lymphosarcoma, mav resnond 
phenomenally well to irradiation, yet destroy the patient because of 
early and Avnle.sprcad metastases. On the other hand, certain slow 
gioAving and radioresistant fibrosarcomas mav sIoavIv but i + i 
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Tabi,e VII 


Ei>iDi;iotoin CAKCixoAfAS or IIaxds and Ei:et 
End Ei'.sin/rs ix liEr.ATiox to Site oe Tturoa 


KKl) KKSUIiTS 

IIAXP 

I'J.VGFX 

f'OOT 

TOK 

NO. 

% 

xo. 

% 

SO. 

% 

SO. 

% 

Total patients 

224 


,32 


20 


4 


Lost to observation 

GO 


35 


7 




No. available for study of 









end results 

64 

100.0 

17 

100.0 

1.3 

300.0 

4 

100.0 

Dead 

24 

37.0 

7 

41,2 

.3 

2.3.0 

2 

50.0 

Living with evidence 

4 

G..3 

.3 

17.C 

(! 

46.2 



Living with no evidence 

r.ti 

5(!.2 

7 

43.2 

4 

.30.8 

2 

50.0 


dissection of regional lymph jjodes ndien fLere is no clinical evidence 
of theii’ involvement iniist be influenced by tbe fact tliat 24 per cent 

'i’AnnE vra 


End Eesuots op Tueatment foe iriscEELAKEous Tumors of H^vxds axd Feet 




TVPKS 

OF Tr^^o^v 

— 


LND RESULTS .SARCO.MA 

IWLAS'SIFIEl) 

sysovjOM.\. 

XEURO.SARCOMA 

Total p.atients 


16 


10 


15 

Lost to observation 


7 


5 


7 

No. avaiiable for studj- of end 


9 


14 


s 

results 







Dead (total) 


5 


4 


3 

Living with evidence (total) 


1 


7 


1 

Vitliin 1 JT. of admission 

1 


3 




1 to 5 JT. 



3 


1 


5 or more yr. 



1 




Living with no evidence (total) 


3 


3 


0 

Within 1 j'r. of admission 

1 




1 


3 to 5 yr. 

1 


o 


5 


5 or more yr. 

1 


i 





of our patients admitted vitli epidermoid carcinomas of the hands 
and feet and vitbout palpable lymph nodes in axilla and grroin subse- 
cpiently developed nodal metastases ivhile under observation. In a 


Table IX 

JIaligxaxt Melaxoma op Haxds axb Feet 
End Eesult.s or TKEATJtBXT 


END RESULTS 


Total patients 

Eost to otaervotion 

Xo. available for study of end results 

Dead (total) 

Living with ewdence (toj^l) 

TOtliin 1 3 T. of admission 

Livii^g with no evidence (total) 

1 to 3 yr. 

3 to 5 yr. 

5 to 10 yr. 

10 or more .vr- 


number 


lOo 

10 

SO 

5S 

11 


20 


5.0 
6.7 

4.5 

7.0 
7.0 

O f> 


I’ER TKNT 


200.0 

G5.1 

12.4 


22.4 
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series of 17 axillarj^ dissections for metastatic carcinoma of tlie hand, 
6 (35 per cent) of these patients subsequently died and 11 are now 
living- and well; 5 of this group Avere operated upon more than five 
years ago. Of 7 inguinal dissections for metastatic carcmoma of the 
foot, 2 of these patients are dead and 5 are Imug and Avell ; 3 of this 
group Avere operated upon more than fiAm years ago. 

Table X 


Malignant Melanoma op Hands and Feet 
End Results in Relation to Site or Tumor 



HAND 

FINGER 

FOOT 

TOE 

END EESULTS 

NO. 

% 

NO. 

% 

NO. 

% 

NO. 

% 

Total patients 

12 


17 


58 


18 


Lost to observation 

3 


3 


10 




No. available for study of end 









results 

9 

100.0 

14 

100.0 

48 

100.0 

18 

100.0 

Dead (total) 

3 

33.3 

5 

35.7 

37 

77.0 

13 

72.2 

Living with ei’idence 

3 

33.3 

o 

O 

21.4 

3 

6.3 

2 

11.1 

Living AA'ith no evidence 

3 

33.3 

6 

42.9 

8 

16.7* 

3 

16.7 


*In contradistinction to tlie epidermoid carcinomas, the incidence of melanomas Is 
greater on the foot tlian on the hand. The curability of melanomas of the foot is 
only one-half as great as tlie curability of melanomas of the hand. It has long been 
known that the prognosis of melanoma of the foot is worse than for melanoma of the 
hand. 


End Results of Melanomas of Hands and Feet Metastatic to Regional 
Lymph Nodes. — In a series of 32 axillary dissections for metastatic 
melanoma of the upper extremities (including ai-m and forearm as 
Avell as hand), 19 of these patients subsequently died and 13 are Imng 
and Avell; 4 of this group Avere operated upon more than five j^ears 
ago. In a similar series of 31 inguinal dissections for metastatic 
melanoma of the loAver extremities, 24 of tliese patients are uoav dead 
and only 7 are living and well; 5 of this group haAm fulfilled the 
criterion of fiA’c-year cure. TAventy-six patients receiAmd radiation 
therapy as the sole method of treatment of metastatic melanoma in 
inguinal and axillary l 3 -mph nodes. Such treatments consisted of com- 
binations of external irradiation Avith high voltage x-raj's or radium 
element pack and interstitial radium therapA^ Onij" 2 of these 26 
patients are noAV living and without clinical evidence of metastatic 
melanoma; the periods of ob.servation, hoAvever, are less than three 
A’ears. 


The distinction betAveen radiosensith-e and radioresistant tumors of 
the hands and feet is not absolute. In this connection it should be 
noted that radiosensitivity and radioeurability are not synonymous 
terms. A radiosensitive tumor, such as lymphosarcoma, mav resnond 
lihcnomcnally well to irradiation, yet destroy the patient because of 
early and widespread metastases. On the other hand, certain slow- 
groAvnig and radioresistant fibrosarcomas mav slowK- i 

re^M-ess after long-continued irradiation. ' ' completely 
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RADIATION THERAPY OP TUJIORS OF HANDS AND FEET 
CEASSIFICATION OF RADIOSENSITIVITY 


Table XI 

Classiitcation ok Rabiosen-sitivity 


IIADIOSKNRITIVE 

HAmOnKSIRTANT 

Benign 

Tumors 

AVnrt 

Fibroepithelial tumor 

Epithelial papilloma 

Neuronaevus 

Homangioiiia 

Lipoma 

Granuloma 

Keurofibroma 

Lymphangioma 

Glomus tumor 

Giant cell tumor of tendon 
.sheath (xanthoma) 

Chondroma 

Osteoma 

Malignant Tumors 

Epidermoid carcinoma 

Osteo.sarcoma 

Basal cell carcinoma 

Helanoma 

Kaposi ’s .sarcoma 

Spindle cell sarcoma 

Endothelial myeloma 

Jlv-vosarcoma 

Neurosarcoma 

Synovioma 


None of the nine connnon benign tumors in tlie radioresistant group 
should ever be treated by any form of radiation tlierapy. Epithelial 
ivarts and papillomas readily regress after small doses of unfiltered 
low voltage x-radiation, or by the application of the beta ray of radium 
applied through the medium of a i-adon bulb (Pig. 12 ). The heman- 
giomas vary greatly in radiosensitivity; the cavernous hemangiomas 
regress by thrombosis, organization, and obliteration (Pig. 8) follow- 
ing the surface application of radium or low A’oltage x-rays. In the 
more radioresistant hemangiomas, small doses of inteistitial radium 
therapy, either by gold radon seeds or radium element needles, may 
be necessary to complete the disappearance of tumor. Hemangiomas, 
as a rule, are much more radiosensitive in infancy than they are in 
childhood and later life; with added years, the endothelial cells and 
blood vessels comprising the tumor lose their embryonal and therefore 
radiosensitive character. Pyogenic granulomas, occurring quite fre- 
uuently in the nail sulci, are not readily amenable to surgical treatment 
because of the fi-equency of recurrence; .small doses of lightly filtered 
radiation either by low voltage x-rays or radium, will suffice to cause 
complete disappearance of this tumor with practically no discernible 

""r the cn-oup of malignant tumors of the hands and feet, radiation 
*1 r.v should never .supplant surgical excision or amputation as the 
therap.t ■ . of osteo.sarcoma, malignant melanoma, spindle 

cell t 
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sarcomas are inoperable, radiation therapy may afford some palliation 
bj” the exercise of gronffh restraint. Eadical surgical treatment is the 
method of choice for most nenrosai’comas and malignant sjmoviomas, 
but irradiation is often a useful adjunct to surgical treatment, being 
used either preoperatively or post operatively, or both. Some cures 
have been effected by radiation therapy alone, but the prospect of 
cure is not great. After careful fractionated irradiation by high volt- 
age roentgen rays, the ueurosarcomas and malignant synoviomas may 
slowly diminish in size; this regi'ession is never dramatic in its rapid- 
ity, but it is a progressive, gradual replacement of the tumor b^' dense, 
fibrous tissue producing a condition termed bj' Ewing “abortive fibrosis” 
(Pig. 9). Although the operative wounds made following such radia- 
tion therapy are of sIom' healing, the end result may justify such pre- 
operative irradiation, as local recin-rence is seldom the rule. 



A. B. 

Fig. 8. — .1 , Congenital hemangioma of <lorsum of foot : B, result of radiation therapy. 


Tbe superficial epidermoid carcinomas and the less frequent basal 
cell epitheliomas of the hands and feet readily can be cured b^y the 
application of rndiuin plaques (Pig. 1]) or by contact or short distance 
low voltage roentgen therapy (Pig. 10) or by the usual method of low 
voltage roentgen therapy. Althongli radiation eiircs of these tumors 
are possible of accomiilishmeiit. this method is not always indicated, 
as there is great danger of late radiiition necrosis, particularly if the 
cancers are situated on the dorsum of the hand or foot in dose prox- 
imity to hone, where ihere is not an abniulaiiee of underlying soft 
tissues. It is for this reason that many of the cpithcliomas’of hands 
and Icet are hotter treated by .surgical excision and skin grafting 
ith nnprovemeut in the tcchnuiue of radiation thorapv. particnlarlv 
tbe new modalities that have recently come into use. and with full 
aiiprecntum oi the Imzards eneountered. the radiologist mav secure 
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good results, proTidiiig tlie epithelioma does not infiltrate into tendon 
or bone. 

The endothelial myeloma, or Ewing’s tumor of hone, as a rule is 
quite radiosensitive, diminishing early and rapidly after exposure to 
roentgen ra.ys. The immediate and seeminghv complete cluiical disap- 
pearance of this tumor may give one a false impression of security, 
because it is usually found that even intensive irradiation does not 
completely sterilize the endothelial myeloma. On this account, it is 
deemed imperative in most imstances to follow such irradiation bj' 
amputation in those cases where the tumor has a single focus in bone. 
Wherever there are multiple endothelial myelomas, then, of course, 



. .n., nrthprent malignant synovioma, occurring- in a young preg- 

Fig. 9.— A, clinicSl regression following liigli -voltage roentgen tlieiap?'. 

nant woman. B, Complete cumca b target-skin distance, 0.5 mm. Cu + mm, AI 
Tlie factors were . 200 h\.. * J anterior and posterior cross-flring 

flLld^. sTo'n^nnriaiufai^SLtlng until each field received 3.GOO r. units. 


the possible curative value of amputation must be denied the patient 
in favor of the known palliative effect of roentgen therapy. 

Insomuch as the idiopathic hemorrhagic sarcoma of Kaposi i.s of 
„nd icentric origin, attempts at surgical control usually are ful, le. a.s 
am- as five to ten, or even twenty, of these independent primary 

f ors mav develop at tlie same time on both lower extremities. These 
tumors maj d extensions of a single primary sarcoma, hut 

nodules are no ^ disease whicli have a eomnion 

represent new ^j.ese .sarcomas develop nsually 

underlying hnsis l_^_^_^ niiddle-aged men, the ma.iorify of whom 

,”“vfsomr"rc;.l»tor.v 
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or svsteinic disease, although it may rcquii-e years for the remainder 
of tiie hodv to he involved. This being the case, radiation therapy is 
definitelv indicated as the sole method of treatment 
comas varv -reatlv in their histologic make-np, due to the fact that 
USa^ fmm such a complex strnctnre; namely, the nenrovas- 



f supped onto the 

annexes in the skin and ,p;„.osareoniatons, etc. Low 
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EQUIPMENT FOR RADIATION THERAPY OP TUMORS OP THE HANDS AND FEET 

Badimn Therapy . — The superficial tumors of the skin, e.g., epithe- 
liomas, Kaposi’s sarcoma, hemangioma, may be treated by standardized 
radium applicators of variable sizes. There are four standard radium 
applicators in genera] use at the Memorial Hospital and their differ- 
ent surface areas render them suitable for treating many small tumors 
of the skin and subcutaneous tissues (Pig. 11). The filtration of tliese 
plaques is the equivalent of 8 mm. brass. They are applied at a radium 
skin distance of 1 cm. with the exception of the tray which has a 
radium skin distance of 3 cm. Small blocks of balsa wood or bakelite 
are used to maintain this distance. The region surrounding the cancer 
is shielded by heavy lead to protect the normal adjacent tissues. 


Table XII 


TYPE 

SIZE 

AREA 

RADIATING 

SURFACE 

FILTER 

DIS- 

TANCE 

DOSE 

ilG. 

HR. 

Square plaque 

1.8 cm. square 

2 sq. cm. 

2 mm. 
brass + 
0.2 mm. 
Pt. 

1 cm. 

700-1,000 

Long plaque 

2.7 X 1.7 cm. 

3.75 sq. cm. 

2 mm. 
brass + 
0.2 mm. 
Pt. 

1 cm. 

900-1,200 

Round plaque 

4 cm. diameter 

7 sq. cm. 

2 mm. 
brass + 
0.2 mm. 
Pt. 

1 cm. 

1,200-1,600 

Tray 

0.2 cm. diameter 

17.5 sq. cm. 

2 mm. 
brass + 
0.2 nun. 
Pt. 

3 cm. 

3,000-4,000 


Gold Badon Seeds . — These radon seeds for interstitial irradiation are 
4 mm. long. They contain variable quantities of radon, usually 1.2 
to 3 me. per seed. The seeds are inserted into tumors using sterile 
precautions and they remain permanently in the tumor long after the 
radon has been completely dissipated. The dose necessary for tumors 
of various diameters, depending on the number of threshold erythema 
units required, is given in Table XIII. The figures in the table are 
true only when the radon is implanted in the central half of the tumor 
mass; if radon seeds are placed throughout the tumor at intervals of 
1 cm., the quantity of radon employed should be increased by 25 per 
cent m order to arrive at the same dose in thre.shold erythema units, 
(told radon seeds are indicated whenever interstitial radon is desired 
as an adjunct to contact or short distance radium or roentgen theranv 
are must be taken that the seeds are not inserted too near cartila-e 

L\Zv!' ' " or periostitis m.ay 
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or systemic disease, altliongli it maj' require years for the remainder 
of tile body to be iiiA'olved. Tiiis being tlie case, radiation therapy is 
definitely indieated as tiie sole method of treatment. Kaposi’s sar- 
comas vary greatly in their histologic make-up, due to the fact that 
they originate from such a complex structure; namely, the neurovas- 



tv . 

ifj- 







II nncinnc ii^etl ns stnndard applicators for 
Fie 11.— Kacliuni plaques of ‘n’" anrt otli'er .siipeidcial noopla.snis of tj.c 

„ foS'.-inm'is epitlielioma.s. Kaposi .s tuniors. .ano ' ,„.e pr.st applied over the 

feet ^ The bakelite block.s with after which the radium plaques 

BB 

-o« in the skin and subcutaneous ti.ssues. Hence, some of 

ular annexes 11 are neurosarconiafons, etc. Low 

liem are more angionid • , . application of radium by means 

oltage roentgen ’ aistauees and contact radiation with low 

I plaques app^0<l ^ „,i,fae|„,,v u.etl.o.I. »f .-onlrol. 

■oltage x-raj s oi 
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plaster or by contact pressure from the various sized cylinders which 
are attached to the open port for the purpose of limiting the field of 
irradiation. Oori’ection in the roentgen dose at the sui'face must be 
made when these shields and cones are used, because only the central 
portion of the beam is utilized. It is a well known physical law that 
the smaller the field, the less the depth dose obtained, due laigely to 
a decrease in the scattered tissue radiation. Daily fractionated doses 
of 150, 200, or 250 roentgens are given until the total dose approxi- 
mates 2,500 to 4,000 roentgens for malignant tumors. For heman- 



. 12.— Radon bulb. This is made up once in three -weeks at the Memorial Hospi- 

tal. since glass la used as a flUer, the emanation Is about S7 per cent beta and 3 
per cent gamma. Its use Is therefore restricted to very small and superficial basal 
con carcinomas loss than 1 mm. In thickness and precancerous lesions. Dosace ia 
In mllllcurlc minutes," and varies between 200 and GOO. 


gioinas do.ses of 150 to 300 roentgens may be given at weekly intervals 
for total doses seldom amounting to more than 1,500 r. units. 

Chaoul Contacf or Short Disiavee Hocnigen Thcrainj. During tbe 

past decade, physicists and radiologists have devoted considerable at- 
tention to the construction of low voltage x-ray machines which com- 
bine the advantages of radium dose distribution (as used for surface 
application) and the economy, efficacy, and convenience of the x-ravs 
Special x-ray tubes furnishing a do.se dislribution similar to contact 
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Table XIII 


Quantities op Eabiation Xecessaby to Dehtob Specified JIiximum Doses in 
Various Volumes* Interstitial Sources, Filter 0.3-0.5 Mil. Gold 


THIiESHOLT) 

DOSES 

10 

20 

YODUME 

30 

(C.C.) 

40 

GO 

SO 

100 

1 

275 

380 

l/c. or 21g. Hr. 

470 530 

050 

750 

845 

o 

550 

700 

940 

1000 

1300 

1500 

1090 

3 

825 

1140 

1410 

1590 

1950 

2250 

2535 

4 

1100 

1520 

1880 

2120 

2000 

3000 

3380 

5 

1375 

1900 

2350 

2050 

3250 

3750 

4225 

7 

1925 

2000 

3290 

3710 

4550 

5250 

5915 

10 

2750 

3800 

4700 

5300 

6500 

7500 

8450 


•These doses are for needles to be left in place four days or longer. If tliey are 
to be removed in a shorter time, all quantities of radiation should be somewhat 
smaller (Quimby; Am, J. Roentgenol.). 


Eadon Bulb . — Eaclou in tlie quantity of 300 to 600 me. is collected 
at intervals and pumped into a small glass sphere, ivhieli is imbedded 
in a wax enp at the end of a long handle (Fig. 12). This glass radon 
sphere or bnlb is placed in direct contact with lesions of the skin to 
give doses, varying from 150 to 500 me. minutes. As glass is the only 
filter, the radiation emitted is about 97 per cent beta rays and 3 per 
cent gamma rays. The use of this apiilieator therefore is limited to 
precancerous lesions of the skin, particularlj’’ keratoses. 


Sigh voltage roentgen rays with peak kilovoltage of 200 or more are 
seldom used in the treatiiieiit of skin cancers, except for deeply in- 
filtratino' epitheliomas. The more deeply situated synoviomas, neuro- 
sarcomas, fibrosarcomas, and bone tumors are treated by this modality 
for the indications previously mentioned. Limitation or restriction of 
the field of irradiation, cross-firing through dorsal and palmar or solar 
surfaces, and administration of daily small fractionated doses are the 
principles of treatment now almost universally adopted. 

Lota voltage roentgen rays of 100 to 140 peak kilovolts are important 
in the treatment of superficial benign and malignant tumors of the 
extremities particularly epitheliomas. A target skin distance of 20 
to 30 cm. is used, either without a filter or with 1 lo 3 mm. of 
aluminium added, depending on the depth dose desn-ed. Higher volt- 
uwPR greater target skin distance, and heavier filters are indicated 
iiheneAVr an increased depth dose is needed for thick or deeply inf, 1- 
ilntin^ cancers. Lower voltage, shorter target skni distance, and less 
X- or no filter at all are indicated for the snperfiml nmors The 
skin surrounding the tumor to be treated is shielded with lead 
normal U of low intensity (100 kv.) are 

'^"Tl mm of lead will remove 99 plus per cent of the radiation, thus 
used, 1mm. . This thin sheet lend is easily cut and 

allowing amp P^ epithelioma or hemangioma. The lead 

pvofett?vrsldeld.s, when made, are then held in place with adhesive 
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plaster or by contact pressure from the Tarions sized cylinders which 
are attached to the open port for the purpose of limiting the field of 
irradiation. Correction in the roentgen dose at the surface must be 
made Avhen these shields and cones are used, because only the central 
portion of the beam is utilized. It is a well known physical law that 
the smaller the field, the less the depth dose obtained, due largely to 
a decrease in the scattered tissue radiation. DaUy fractionated doses 
of 150, 200, or 250 roentgens are given until the total dose approxi- 
mates 2,500 to 4,000 roentgens for malignant tumors. For heman- 



t bulb. This is made up once In three weeks at tVio rr 

ner ^ Is used as a Alter, the emanation Is about 97 per ^nT'beH 

Its use is therefore restricted to verj* small and ^ 

in "rfnif ^ thickness and pr^ancerous 

in mllllcurle minutes," and varies between 200 and 600 * esion... Dosagre is 


giomas doses of 150 to 300 roentgens may be given at weekly intervals 
tor^total doses seldom amounting to more than 1,500 r. units. 

Chaoul Contact or Short Distance Doentgen r/icrany.— During the 
past decade physicists and radiologists have devoted considerable at 
ouiion to the construction of low voltage x-ray machines which com- 
bine the ndvanlngcs of radium dose distribution (as used fm- c r 

sS'l”’ 

,.r„v to contoct’ 
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01 ’ superficial radium tlierapj^ Avere designed many years ago and then 
abandoned because of technical difficulties concerned with the preA^en- 
tion of shock to the patient. These difficulties AA^ere subsequently OA^er- 
come and the short-distance or contact x-ray method Avas developed. 
Schaefer and Witte, of Gottingen, Germany, experimented in 1929 
using a Lenard tube and cathode rays only; they later added a metal 
filter over the tube Avhich did not permit the emergence of the cathode 
beam and serA'ed as the anode or target. The thin copper filter or 
transmission anode AA'as plane, planoeoneaA'c, or planocoiiA’ex to modify 
the shape and focal sharpness of the emergent beam. Chaoul, of the 



. * n-ith tube holder. The target is in 

Fig 13 .— Chaoul low '"rS’ attached rubber tubes at the base of the 

. ivtreme tip of the narrow cylinder. The altacneu „ average 


therapj'. 

rini-ite Snr-ieal Clinic, Berlin, designed a similar apparatus for Ioav 
Chaiite &u o ^ v.nv therapA', Avliich Avas limited 

voltage, short-( is since, m filtration of 0.2 nun. of copper. 

re:nori,™p..»<J;l^^^ 

inaebine is vater cooio.l po.ssibie .be 

Tbe Sbort-Ilis....- „iai,„egra,e t.nnor eeii. 
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slifli’ply localized about tbe tumor. It funiislies limitation of deptb 
elfect by producing a steep energy gradient. Tbe latter is obtained 
by decreasing tbe target skin distance and tbe Toltage delivered to 
tbe tube. "Witb tins apparatus, a soft x-raj- beam is utilized and these 
raj's are absorbed in tbe superficial tissues. For contact application, 
tbe dosage rate is appx’oximateh’' 800 r. units per minute ; for a target 
skin distance of 3 cm., it is approximately 88 r. units per minute; 
and for a tai'get skin distance of 5 cm., it is approximately 36 r. units 
per minute. This apparatus, of course, has oixly a specialized useful- 
ness for tbe treatment of supei-fieial tumors of the bauds and feet. 
Because tbe deptb dose is not great, and tbe major portion of tbe 
radiant energy is absorbed by tbe tumor proper, tbe deeper structures 



Fig. H.— I.<!oclosc chart with 5 cm. F.S.D.. GO Kv. ; niter 0.2 mm. Cu : anerUire of 

applicator, 4 cm. diameter. 


of tbe bands and feet are uninjured and the hazards of late radiation 
necrosis are considerably le.s.sened. The reaction is sharply circitm- 
.scribed around the cancer. For epitheliomas of tbe bands and feet 
wc have used daily fractions of 250 to 400 r. units with total dosages 
ranging anywhere from 3.000 to 8.000 r. units, depending on the dimL- 
sions and radiosensitivity of the cancer. (Fig. 14.) 


Philips Contari Ilooitr/cu Therapy.— X more flexible and ecpiallj- 
scrviecable unit has been designed by Philips (Pig. 15 ). Tijis complete 
outfit is contained in a small ptwtable cabinet, mounted on casters and 
weigbing 325 pounds. It can be used in any room that contains an 
outlet for no volt alternating <mrreiit. The high tension transformers 
the . ament transfo.-mers for the tube and the valve, tbe condenser 
the blower winch .suppUe.s the air for the cooling of the tube and all 
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other component parts except the tube itself are contained within the 
compact cabinet. A shockproof flexible cable, 2 M. in length, connects 
the tube to the unit. The x-ray tube is shockproof and is unipolar, 
the cathode side being grounded. As in the Chaoul machine, the 
x-rays emerge axially. The cooling air passes through the hose ar- 
ranged around the shockproof cable and leaves the tube by orifices 
provided on the tube. 

The inlierent filter of the tube and shockproof shield is the equiva- 
lent of only 0.2 mm. Ah If additional filtration is deemed necessary, 
disks of 1 or 2.5 mm. A1 thickness may be inserted over the tube end 
and held in place by attached treatment cones (Fig. 16). 

The diameter of the emergent x-ra 3 ’- beam is slightlj^ less than 2 inches, 
therefore the fields to be irradiated must be necessarilj’ small. If 
tumors of greater surface area are to be treated, as frequentlj’’ occurs 
for epitheliomas and hemangiomas, the lesions are subdivided into mul- 
tiple fields or ports. 

The distance of the focus from the target to the protection cap over 
the tube end is 18 mm. Over this tube end is placed a localizing cone 
which increases the inherent target contact distance to 2 cm. The 
intensity is alwaj'S at 50 kv. constant potential. Two milliamperes 
is the current employed, although the tube is capable of functioning 
with 3 IMa. if the time of treatment is short. 


Table XIV 

Philips Contact X-Eay Tube (50 Kv. — 2 Ma.) 


DOSE IN R. 

TI5IE 

IN SECONDS (") OR MINUTES (') 

0.0 MM. AL 

1.0 MM. Al 

2.5 MM. Al 

T.S.D. 




Coniiict (so Mm.) 




500 

1,000 

1.500 

2,000 

2.500 

3,000 

r./min. 

31" 

7" 

10" 

14" 

17" 

8,700 

13" 

27" 

41" 

55" 

1' 8" 

1' 22" 

2,200 

38" 

1' 16" 

1' 54" 

2' 32" 

3' 10" 

3' 4S" 

790 


1K>.SK IN K. 

TIME 

0.0 MM. Al 

IN MINUTES (■) OR SECONDS (”) ' ~ 

1.0 MM. .VL o 

T.S.D. 

S Cm. From Surface (40 Mm.) 



.500 

1,000 

1.500 

2,000 

2.500 

3,000 

r./vnin. 

13" 

27" 

40" 

53" 

P G" 
1'20" 

2,250 

]’ 8" 

2’ IG" 

o/ orn 

4' 33" 

5' 41" 

G’40" 

440 

Of ^2" 

5' 25" 

8' 7" 

10' 48" 

13' 31" 

17' 14" 

185 



24 


Fig. 15.— Philips low °ontac^ 0 ?e®ext]^mi®lnd of this“^Hbe! 

within the long proboscis-like cjltnd^. The to | is ^ hands while 

flexibility. 
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CAEGINOMA OF THE HANDS AND FEET 


Michael L. Mason, M.D., Chicago, III. 

(Fro7n the Departmenxi of Surgery, Northwestern University Medical School and 
Passavani Memorial Hospital) 


A lthough earciuoiua vies with fibrosarcoma in being the most fre- 
quently occui’ring malignant tumor of the soft tissues of the 
extremities, its incidence is not great and only some 5 to 10 per cent 
of cutaneous carcinomas occur on the hand and foot (Desaive, De 
Asis, DeBell, Stevenson, Geschiekter, Koehler, Knowles, and Sigel). 

The upper extremity is affected two to three times as frequently as 
the lower, an incidence which argues for the importance of trauma as 
a factor, although the nature of tlie irritative agent is not always clear. 
The chronic irritation which leads to calluses on the hands and corns 
on the feet never produces carcinoma nor is carcinoma prone to occur 
on the basis of a varicose ulcer; in fact, its occurrence there is of the 
greatest rarity. 

Carcinomas of the extremities may be classified into three large 
groups, according to apparent etiologie factors. This .subdivi.sion must 
he arbitrary since the actual significance of any of the assumed etiologie 
factors is unknown. A convenient grouping is as follows:* 

1. Garcinomas arising in connection with trauma or irritation 
a. Irradiation 
X-ray 
Hadium 


Solar (such as exemplified by senile keratoses, keratoses 
in sailor.s, farmers, etc.) 

b, Chemical irritation, external (e.g., tar, anilin, pitch, etc.) 

Internal (arsenic) 
e. Chronic mechanical irritation 

d. Scar tissue irritation (burn scar especially) 

e. Irritation from a single trauma or ehronie infection, .syph- 
ilitic ulcer, varicose ulcer, etc. 

II. (^areinoma arising in some previous skin tumor 

III. Garcinoma arising from normal skin 

and Badhm Dcvmaiilis and Carvinoma . — Ouidin in 1897 rec- 
ognized that dermatitis and epithelioma may follow exposure to roent- 
gen n-radiation, but his early warning was not seriously taken, and as 
the medical profession has furnished and still is furnishiim 


U*t'oU'»Gl for M,nv 2.%. 102S- 
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SURGERY 


Tlie actual tute is ■\vitliiu a long, liglit, metal cylinder wliich is 
handled at ■will by means of an attached grip. It may be held by tlio 
hands during treatment, or, if a long treatment is planned, the tube 
may be sni^ported by standards attached to the unit. 

The indications are the same as those mentioned for the Chaoul 
machine. There is a distinct advantage, however, in the roentgen out- 
13ut of the Pliilips tube, which is so great that only a veiw short time 
is necessary to eomiilete any treatment. Tlie total dose administered 
for skin tumors of the hands and feet varies from 1,500 r. units for 
hemangiomas to 8,000 r. units (2 cm. distance) for epitheliomas. 



CAECINOMA OF THE HANDS AND FEET 


lilicHAEi. L. ilAsox, I'lI.D., Chicago, III. 

(From the Department of Surgery, Northwestern University Medical School and 
Passavant Memorial Hospital) 


A lthough carcinoma vies with fibrosarcoma in being the most fre- 
k. qiiently occurring malignant tumor of the soft tissues of the 
extremities, its incidence is not great and only some 5 to 10 per cent 
of cutaneous carcinomas occur on the hand and foot (Desaive, De 
Asis, DeBell, Stevenson, Gesehiekter, Koehler, Knowles, and Sigel). 

The upper extremity is affected two to three times as frequently as 
the lower, an incidence which argues for the importance of trauma as 
a factor, although the nature of the irritative agent is not always clear. 
The chronic irritation which leads to calluses on the hands and corns 
on the feet never produces carcinoma nor is carcinoma prone to occur 
on the basis of a varicose ulcer; in fact, its occurrence there is of the 
greatest rarity. 

Carcinomas of the extremities may be classified into three large 
groups, according to apparent etiologic factors. This subdivision must 
be arbitrary since the actual significance of any of the a.ssumed etiologic 
factors is unknown. A convenient grouping is as follows:* 

I. Carcinomas arising in connection with trauma or irritation 

a. Irradiation 
X-ray 
Eadium 

Solar (such as exemplified by senile keratoses, keratoses 
in sailors, farmers, etc.) 

b. Chemical irritation, external (e.g., tar, anilin, pitch, etc.) 

Internal (arsenic) 

c. Chronic mechanical irritation 

d. Rear tissue irritation (burn sear e.speeially) 

e. Irritation from a single trauma or chronic infection, syph- 
ilitic ulcer, varicose ulcer, etc. 


II. Carcinoma arising in some previous skin tumor 

III. Carcinoma arising from normal skin 

X-Uaij ami nadiuiii Drrmtililis and Gare/aoam.— Ouidiu in 1897 rec- 
ognized that dermatitis and epithelioma may follow exposure to roent- 
gen irradiation, hut Ids early warning was not seriously taken, and as 
II!!!!’' Pi-olV.ssion has furnished and still is furnishing 

for jmhllrntUm, Mnv 2r>. ipns. 

hrb-ny th** various of r *\ ■» 

to'*’,? thus.- iK-vurrini : ia tho hirnd. hrvp 
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SURGEKY 


The actual tube is Avitliin a long, light, metal cj'liiicler Avhicli is 
hancllecl at Avill by means of an attached gi-ip. It may be held by tlic 
liands during treatment, or, if a long treatment is planned, the tube 
may be supported by standards attached to the unit. 

The indications are the same as those mentioned for the Chaoiil 
machine. Tliere is a distinct adA'antage, Iicaa’Ca'ci’, in the roentgeu OAit- 
put of the Philips tube, AA’hich is so great that oidy a A’ery short time 
is necessary to complete any treatment. The total dose administered 
for skin tumors of the hands and feet A’aries from 1,500 r. units for 
hemangiomas to 8,000 r. units (2 cm. distance) for epitheliomas. 
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stance, particularly in tlie walls of the blood vessels, became thick and 
swollen and was later replaced by fibrous tissue (Fig. 1C). Flaskamp, 
along with Rost, believes that the rays attack the cells directly and 
that the effect which is most felt in the nucleus is noted also in the 
cytoplasm. Because of the spottiness of the injury, repair may occur, 
provided of course repeated damage is not done; but with continued 



Fip. 1C . — Sec opposite pagre for legend. 


e.xposure, the .sii.sceptibilily of the .skin iiicrea.ses and a chronic der- 
matitis develops. Pullingor has .shown experimentally that the effects 
resemble tho.se of inflammation. There is first a stage of hyperemia, 
which, if sufiiciently severe, is followed by exudation, extravasation 
of Idood, and thrombosis. While lier study was not made with refer- 
mwe to chronic irradiation dermatitis, the importance of vn.senlir 
injury is apparent. 
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SURGERY 


many martyrs to the x-ray. The professional radiologist has learned 
to protect himself from the enmulative effects of adventitious irradia- 
tion incident to manipulation and fluoroscopy. The general practi- 
tioner, however, who uses the x-ray incidental to his 2 )ractice is exposed 
to minute doses of irradiation over a long period of time. Tlie great 
majority of patients presenting themselves for treatment of irradia- 
tion dermatitis and carcinoma are practicing ijhysicians and surgeons 
and not professional roentgenologists. (Pigs. 1-3.) 

The chronic irradiation dermatitis which subsequent!}' exhibits car- 
cinomatous changes must be distinguished from the acute dermatitis 
which follows excessive exposure OA’er a short i)eriod of time. The 
acute dermatitis ma}' produce painful ulceration and weeks or moutlis 
may be required to bring about healing; rarely however does earci- 
noma develop in it. 



doctor be'^an to use the x-rays' in examination of pauents. Shortly afterwards 
d^veloDCd ami later a fe«- .-ireas of keratosis which were removed wi 
rSuinV Th^ skin remained rov^h and inflnmed. but no serious trouble developed 
• mtil leeq faimoiv t.-entv-eicht vear-s .ifter the onset) wlicn a fls.sure, tlio size of a 
nnvv bkn appS^red b^tween^the'rinjT and middle flnRers. The fls.sure persLsted wlth- 

^'"?he’"alm“^ Thes™ ulccrs'^wo're i“cTsed‘nnd \^?r!.w a.Ta%"ovrwed wUh a spli? RrafTtn 
of Healin?^occu?red and there was no recurrence of the condliton at the 

nmfof death- from\some oU.er cause son« twenW^^^^^ 

flve months after '^ifowinx: the ondartcriti.«< and fibrosis of the sub- 

cutanius° UslSls'’and"thi fnflSnlm b.vperplnsla (precancerous) of the .skip at the 

margin of the ulcer. 

The manner in wliieh irradiation leads to the iieculinr changes in 
the skin and subcutaneous tissues whicli lead np to keratosis, ulcera- 
ion and finallv carcinoma is a matter of controvcr.sy. It ,s not known 
r’fi or there ‘is a direct action of the rays upon tlic skin or wl.ethor 
whether through the intermedium of some 

irradmt on P released by the ray.q. Porter and Wolhaeli liclievet] 

t Tlhe ravs had an e.special affinity for collagen and tl.at this s„h- 


. ,_A. Uoont.- 

:,i,;;U^';:;:?H'muiV.nion;.;T\.i^^^ r‘:!'a'’n;,a’Th"’"xnu'’^^a’’aTJ: 
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SURGERY 


Tlie dermatitis and carcinoma -vvliicli follow repeated minimal ad- 
ventitious exposures to x-rays are cliaraeterized by latency and multi- 
plicity (Figs. 1-3). The dermatitis does not develop immediately after 
the initial exposures, but mouths or even yeai-s may elapse before the 
keratoses and telangiectases appear. They do not necessarily become 
malignant, and, if exposure is avoided not only to roentgen and radium 
irradiation but to excessive sunlight and possibly even to irritant 
chemicals as well, the lesions may remain stationary and the hands 
may be kept fairly comfortable by the use of bland creams. Usuallj', 
however, once started the keratosis and dy.skeratosis do not disappear 
and new areas develop in previously normal appearing skin. Then, 



dorsum of left hand in a 52-j-ear-oId 

Fin. 2. — Early epidermoid carcinoma hand ivas exposed to a considerable 

physician. (P.M.H. 14703, AP.hs later an ulcer developed, -which persisted 

dose of x-ray irradiation and a fen -o-hich time the hand became quite 

-n-ithoiit pain or increase in size tor ri\e .jco anebanged for some thirteen 

scalv. Both the ulcer and the scalmess graft applied, and healing occurred 

years. The ulcer ivas excised, a free full thic considcr.able mflanimatorj' 

Without reaction. Microscopic studj of the epithelial cells with numerous 

esneciallv it totl.er tate place or it ,...«ia. treatment is 

espeeiaiit n i rpco^nize as cancerous or as preean- 

given, changes oeciii f,.ocl's'"or ulcers which become infected 

cerous. There aPP-- S^me nmy ^ever heal or the same area 
and heal with giea ci ' n ' ti,. +„ form a progressivelv enlarging 

- to » --einmaa i, 

pei-sistent ulcei. TT^reverasueee.ssionofsuehkera- 

;X''am?rLafb7eak do^u^^ tdeerate, and become malignant, and it 
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In nn nxlllary ,u,.,;,"' l’l>oton,lcroKr:.pl, of" tlwV^rcl'non^a'' 


sonoHiy 


:?2 

is t)iis ('lironi<!ity and tlio mnltij)licily of niali^nniU lesions wliicli char- 
ai-terizo irnidiation <icmati(iK and };ivf; tlic chic (o trentinenf. 

The tendency in tlie trealinenf of irnidiation eandnoina is frerjucntly 
too conservative in lliut, wliife the nlceratiin; lesions arc removed, 
iar^je areas of keratotie sl;in are left liehind. ft sliouid he remembered 
tliat tlie dainnpre is extensively scattered over tlie dorsnm of the liand 
and fiii'rers, that not. one lesion hnt. from tivo to twenty or more may 
develop into eareinoma, and that. ninlif;nancics developiii" siihscrpient 
to excision are not reenrronees Init new lesions. .i\ll dnmn"ed .skin 
should be removed, prcfernldy in one stafre regardless of the extent 
of the rtctnally malignant area (Fig-s, and 3A'). Tiny keratoses 
often may he individually oxeised or desiceated, and where there are 


Fig-. 3D. — The 



patient returnc<lJnJ^331_^tor -eas of heratosis 


but few such areas and considerable normal appearing intervening 
skin individual removal may be satisfactory. If the disease is exten- 
sive, it is necessary to remove practically all of the slun from the dorsum 


of the hand and fingers. 

The removal of a large amount of skin from the hand entails the 
covering of the raw surface. Some surgeons have advocated a delayed 
skin grift, preferring to allow the raw surface to become covered 
S clean granulations before applying a graft It is my feeling, 
iowew that an immediate graft can be apphed if snffieient pains 
? Wn taken beforehand to clean the skin and minimize the always 
have jg practice to hospitalize the patient for sev- 

SaTdalf m- a ^^eek preceding operation and during this time, by 
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frequent changes of dressings and scrupulous cleanliness, to reduce the 
infection and contamination of the surface. 

There is some choice as to the tjqje of graft to be used, depending 
on the area to be covered and the nature of the raw surface. FoIIoav- 
ing removal of small areas of skin where there is no infection and 
where tendons are not exposed, a free full thickness graft may be 
applied. For larger areas the graft of intermediate thickness of Blair 
and BroAvn is very useful (Fig. 1). In instances in which sub- 



Fle. SE.— Because ot the extensive involvement, the skin over the dorsum tvas excised 

in toto* 


cutaneous fat is needed, a pedunculated flap or pocket flap is indi- 
cated (Fig. 3F). 

There is some difierence of opinion as to the logical management of 
the regional lymph nodes. Handley advises radical removal of the 
epitrochlcar and axillary nodes in every case of roentgen eareiuonn 
regardless of the extent. He also excises the strip of fascia which Is 
over the medial intermuscular .septum and contains the important 
lymphatic vessels oonnccting the two groups of nodes, and he stales 




sni!(ii;uY 


:vi 



Pip s—F, The I'and was placed in a 

forgone month. G, ^“R,e tand (in 1934’followinff exposure on a hunting trip 

l>ad regainec good use of t e hand.^ 

^nl l“"sn?a 7 i'^Pe&l\™f flap applied.) 
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lliat tin's oixTfitidii is a sarc"unr(l in t-asc carciiionia develops in siil)- 
secpient lesions. Dlair believe.s Unit {jlnnd disseelion should he pcr- 
ronaed if the lesion is dee]). It is my feeling' that in the ease of siiper- 
tieial lesions vilhont pnljiahle nodes in which exeision of the skin is 
all that is necessary to remove the diseased areas the ^dands may he 
left alone. If, however, it is neee.ssary to amjnitate lin<;ers, if the 
lesion has pmietrated into the deep fa.seial ])hmes. tendons, or bone.s, 
if palpable nodes are jiresent, an axillary and ejiitroehlear dissection 
should he carried out. 



The use of any tvpe of irradiation is absolutely contraindicated. 
TTven the mild exposure to ultra-violet irradiation which is sustained 
„„ n .rolf course may occasion great discomfort to a patient with an 
° .V hand ” It would hardly seem necessary to caution against 
tlm iise of radium or x-ray were it not that these agents are so fre- 
T Pnmloved In the early stages of the dermatitis before the 
''TZu7TL lesi... is .■ecog«is«., in-ndi-tio., possiW,- 

tnay lend to serious trouble. There .s u. lusMC.... h.tr- 
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ever for roentgen or radinm therapy after the true nature of the 
eondition is known. 

The prognosis of roentgen carcinoma depends upon the stage it has 
reached before operative care is given; although they are squamous 
cell carcinomas, they tend to develop slowly, metastasize late, and there 
is adequate time for complete eradication. Too often, however, tem- 
porizing procedures are tried ; there is further exposure to x-rays, and 
new lesions develop from time to time in regions of the hand not at 
first seriouslj'' involved. If it is remembered that all of the dry kera- 
totic skin on the dorsum of hand and fingers is potentially malignant, 
wider excisions will he done and fewer recurrences and metastases will 
occur. The prognosis is not necessarily unfavorable even if the glands 
are invaded, though admittedly it is not so good. In the case illus- 
trated in Fig. 3 despite axillary metastasis and the subsequent devel- 
opment of other areas of carcinoma on the hand the process did not 
become generalized, even after some thirteen years. 

Carcinoma also maj*^ develop on the basis of radium dermatitis but 
by no means so frequently as in roentgen dermatitis, possibly because 
radium was introduced later than x-ray and its dangers were realized. 
I have seen several instances of radium dermatitis, but I have never 
seen a carcinoma on the basis of chronic radium dermatitis. Such 


cases have been repoided CWakeley, 1927) and the pathogenesis and 
pathologic picture appear to be the same as for roentgen carcinoma. 

Solar irrach'aiion probably plays an important role in the develop- 
ment of carcinoma of the dorsum of the hand in sailors, farmers, and 
others whose hands are exposed to wind and weather for long periods 
of time. The keratoses which appear in old people are also probably 
the result of these same influences and it is not always certain how 
much significance is to be attached to the different types of irritation, 
smi, wind, mechanical irritants, and the lowered vitality of aged skin. 
Tlic irritating property of sunlight to skins already afflicted with 
roentgen dermatitis is well recognized. 

Carcinoma of ihc cxircmiiics following expoxnre io chemicals is found 
ehietly on the hands of persons exposed to tar, grease, gasoline, oil, and 
paint. Adair believes this type of occupational carcinoma is on the 
increase, that service station employees are especially liable to develop 
It. and that the danger is especially great in the case of a combination 
of cliomicnl and mechanical trauma. Ligge, who has studied the prob- 
lem of occupational dermatitis and carcinoma in industry in Great 
Hritain, has found that workers exposed to pitch, tar, paraffin, mineral 
oil. and their derivatives show a hif^di incidence of cutaneous car- 
cinoma. Ilriquette workers and cotton-mule .spinners develop car- 
'■inoma as the result of exposure of the skin to irritant, chemical oils 
especially certain types of mineral oil. Ligge found in 123 cases of 
earcuioma among briquette workers p involving the hand- and of 



si;itf)r.itv 


llmt tliis (tpcralioii is a salV^iinfrl in ease (;arciiioina flcvalops in snli- 
st>(|iiiMit It'sidiiH. ]*.lair In-liavos lliat, •'lainl dissect ion slionid be per- 
ronned if l!ie lesion is deep. It, is iny reelin': that in tlic ease of .snj)er- 
fieial lesions -wit bout iialj)able nodes in whieli e.xeision of the skin is 
all tlial is neee.ssary to remove the diseased areas the •rlaiuls may be 
b'ft alone. If. bowever, it is neee.ssary to am))utatc fin'rors, if the 
lesion has peneti-ated inl(» the dt'Oj) fascial i)ljines. tendons, or bone.s, 
if i>alpable nodes are present, an axillary and ej)ilroeblear dissection 
sbonld be carried out. 





The nse of any type of irradiation is absolutely contraiudieated. 
Fven the mild exposure to ultra-violet irradiation wliieh is sustained 
r.11 a o-olf course may occasion great discomfort to a patient with an 
■ ‘ \v hand ” It would hardly seem necessary to caution against 
tlm use of radium or x-ray were it not that these agents are so fre- 
r Loloved In the early stages of the dermatitis before the 
of the lesion is recognized, irradiation, while possibly 
real ^ trouble. There is no justification how- 

excusable, ma> le.iu 
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which it lies. There are some who believe that the carcinoma develops 
from epithelial cells which have been displaced and lie in the connec- 
tive tissues of the scar. These cells following nutritional disturbance 
and trauma are thought to be the ones which undergo carcinomatous 
proliferation. 

The active Inpvs lesion or the lupus scar appeal’s to be a site for the 
development of carcinoma with sufficient frequency that the lupus car- 
cinoma has come to be a clinical entity. According to Sriindelein ’s 
statistics, 3.2 per cent of all cases of lupus develop carcinoma. In 2,575 
cases he found 83 with carcinoma; of these 5 occurred on the extremi- 
ties, 4 on the upper and 1 on the lower. There is no agreement as to 
the factors leading to the development of carcinoma in lupus. The 
lupus itself, the long-continued epithelial proliferation which it iiro- 
duees, and the constant irritation of medicaments used in treatment 
have been suggested as possibilities. Roentgen irradiation has been 
accorded a prominent place and some have suggested that since the 
advent of roentgen treatment luiius carcinoma has increased. This 
assertion, however, has not been definitely proved (jMnndelein). 

Other types of chronic inflammatory imoccsscs may lead to the de- 
velopment of carcinoma. Draining sinuses of various types and chronic 
nonspecific ulceration may eventually become malignant. Carcinoma 
may develop in osteomyelitic sinuses; the epithelial proliferation may 
occur in skin which has grown into the sinus from the surface; and 
the bone may be the seat of a primary epithelial neoplasm and the 
carcinoma may go unrecognized for a long period of time. Carcinoma 
develops very rarely in chronic varicose -ulcers. Tenopyr and Silver- 
man analyzed 1,000 cases of chronic ulcers of the leg and found but 
14 cases of malignancy. Of thc.se, some 4 appeared to have developed 
on the basis of a varicose ulcer ; 5 apparently were primary carcinomas 
of the skin; 2 were ulcers of less than two years’ duration (and were 
considered primary); 1 occurred in an osteomyelitis wound; 1, in a 
compound fracture; and 1, in a burn scar. Tliey cite the literature 
and note especially the work of Knox (1925). who was able to collect 
59 instances of carcinoma of the leg, about one-half of which seemed 


to have developed on the basis of ulcer. Chronic paronychia (Silver- 
man) is occasionally the basis for the development of an epithelioma. 

('Iirotiic ulceration and carcinoma sometimes follow a single iniurv 
and in such instances it is difficult to decide if the injury or the sub- 


sequent infection is the etiologic factor (Fig. 4). Among .such .single 
injuries which have preceded the development of carcinoma are wnri- 
ous types of puncture wounds, animal bites, and crushing injnrie.s to 
the nail bed. Duhot, Layne and Delaeonrt have brieflv'rep'orted an 
instance of carcinoma of the hand which followed a puncture wound 
with copper wire and note six other similar eases in their report In 
ll«. ,,rcw„l M„t,. ot onr ki,mvl..as« >1 is „„| |,„ssi|,|p 

x\K „t tl,c devdopmom of carcinomn follortig a 
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l.OliJ cfiscs ()| cjirr’iiioinji in (‘ottoii-iiiiilc u'Jio jirc c“xi)os;ec1 to 

iiiiiK'i'nl oil spray Iroin tiu* .spiiidlos, 70 p(‘r cent involved tlio serotinii 
and :J0 per cent the liands. arms, and other i)arts of tlie body. The 
rnl)lie Ilealtli Unlletin Xo. 215, in reportin': nj)on llie skin hazards in 
American industry, ionnd 12 emstvs «d’ earidnoma amoii" 4.507 worlccrs 
in the oil and wa.x industry; of thc.se, ‘J were on the liand. 

Arsenic is the only internal medication \vhi<di a]ij)ear.s to cause car- 
cinoma of the skin. The ma.jorily of patients with arsenical dermatitis 
pive a liistory of havin;,' confitined the use of Fowler’s solntion on 
their own responsibility for many years after it bad been prescribed, 
'file first lesions occni’ typically as i)atche.s of hyperkeratosis and scal- 
ing on the jmlins and .s(des. but as the disease j)i-of:re.sses more and 
more of the body surface is involved until finally most of the skin of 
the body is atVeidcd. Idalifrnancy may dcvcloj) in any of the eiitanemis 
lesions and makes itself manifest by the appearance of cracks and 
(deeration in areas of keratosis. Pain seems to be a rather typical 
feature of tliis (.'areinojiia. In common ^vit)l ii-radialion carcinoma 
malignancy may occur in more than one of the areas of arsenical 
keratosis. The j)rop:nosis is bad jirobably because the chronic Jiaturc 
of the lesions leads to neglect in .seekiii'r treatment and because of the 
devoloinnenf of mnltiiilc malijrnancies. 

Chronic iiirchaiu'cal froitiiia does !iot appear to be very frcfpiently the 
cause of carcinoma of the extremities. Altluuifrb Volkinann recorded 
one ease devclopin^r on the basis of an iiifrrown toenail, the case appears 
to bo iiniciue de.s]iite the <rreat frcijueney of this supposedly causative 
factor. Jfost reports of cases of carcinoma ascribed to ineehanical 
trauma consist of siiifrle ea.se records. The raidty of carcinoma in 
corns and calluses minimizes the im])ortnnce of chronic mechanical 
trauma, certainly when actin': alone. 


Carcinoma mat/ occur in cntancous nears, particularly those resulting 
from burns (Treves and Pack), the “Mar.iolin ulcer.” The burn sear 
is the most frequent single definite factor in the development of car- 
cinoma of the e.xtremities. A striking characteristic of the burn scar 
is the long duration before carcinoma develops. In a collected series of 
burn scar carcinomas of the band the average duration of the scar 
before the onset of malignancj" was found to be 43.3 years, the oldest 


scar being 66.5 years and the youngest 3 months. The factors which 
lead to the occurrence of carcinoma in a burn scar are not clearlj' 
understood; in fact, there are some who doubt the validity of the 
term ‘‘burn sear carcinoma.” However, it occurs with sufficient fre- 
eiicy and is present so often in carcinoma of the extremities that it 
uist be seriously considered. The factore in burn scar which appear 
t edispose to the development of cutaneous carcinoma are probably 
vascular and traumatic. The thin skin which covers the thick 
1 fibrous scar is poorly nourished and easily traumatized, 
birbecause of its elevated position and the thick hard tissue over 
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wliicli it lies. There are some -vvho believe that the carcinoma develops 
from epithelial cells which have been displaced and lie in the connec- 
tive tissues of the scar. These cells following nutritional disturbance 
and trauma are thought to be the ones which undergo carcinomatous 
proliferation. 

The active lupus lesion or the lupus scar appears to be a site for the 
development of carcinoma with sufSeient frequency that the lupus car- 
cinoma has come to be a clinical entity. According to Miindelein’s 
statistics, 3.2 per cent of all cases of lupus develop carcinoma. In 2,575 
cases he found 83 with carcinoma ; of these 5 occurred on the extremi- 
ties, 4 on the upper and 1 on the lower. There is no agreement as to 
the factors leading to the development of carcinoma in lupus. The 
lupus itself, the long-continued epithelial proliferation which it pro- 
duces, and the constant irritation of medicaments used in treatment 
have been suggested as possibilities. Roentgen irradiation has been 
accorded a prominent place and some have suggested that since the 
advent of roentgen treatment lupus carcinoma has increased. This 
assertion, however, has not been definitely proved (Miindelein). 

Other types of chronic inflammatory processes may lead to the de- 
velopment of carcinoma. Draining sinuses of various types and chronic 
nonspecific ideeration may eventually become malignant. Carcinoma 
may develop in osteomyelitic sinuses; the epithelial proliferation may 
occur in skin which has grown into the sinus from the surface ; and 
the. bone may be the seat of a primary epithelial neoplasm and the 
eareinoma may go unrecognized for a long period of time. Carcinoma 
develops very rarely in chronic varicose ulcers. Tenopyr and Silver- 
man analyzed 1,000 cases of chronic ulcers of the leg and found but 
14 cases of malignancy. Of these, some 4 appeared to have developed 
on the basis of a varicose ulcer; 5 apparently were primary carcinomas 
of the skin; 2 were ulcers of less than two years’ duration (and were 
considered primary); 1 occurred in an osteomyelitis wound; 1, in a 
compound fracture; and 1, in a burn scar. They cite the literature 
and note especially the work of Knox (1925), who was able to collect 
59 instances of carcinoma of the leg. about one-half of which seemed 


to have developed on tlie basis of ulcer. Chronic paronychia (Silver- 
man) is occasionally the basis for the development of an epithelioma. 

Clironie ulceration and carcinoma sometimes follow a single iniurv 
and in such instances it is difiicuU to decide if the in.iiiry or the sub- 


sequent infection is the etiologic factor (Fig. 4). Among .such single 
in.itiries which have preceded the development of carcinoma are vari- 
ous types of puncture wounds, animal bites, and crushing in.hirie.s to 
the nail bed. Dnliot. Layne and Delaeourt have hrieflv'reported an 
instance of carcinoma of the hand which followed a puncture wound 
with copper wire and note six other similar eases in their report In 
111 ,. sl.Ht „r i.iir IninivlnlOT it is |,„ssiU 5 

«\,™i tv piisstbtltty „t tlic develop, .,<1,., of eareittomn folio, ring a 
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ciisos «/ cfirciiioiiui in s)iiiui(!rs, wlio are exposed to 

ii)iii(>t'al «iil spray irinu tlie sj)in(lli‘s, 70 per eeiit. involved tlic seroliiiii 
and 00 l)er eent the liands, arms, ami other parts of the body. The 
I’llhlie Health Jliilletin No. !?]/>, in r(*}iortinp njjoii (In* skin Ji/izards in 
American indnstry, lonnd 12 eases of eareinoma amonp ‘1.507 workers 
in the oil and wa.x industry; of these, 2 were on the hand. 

Arsenic is the aitly int(‘rnal medication which appears to cause enr- 
(dnoma ol the skin. The ma.jority of jialients with arsiniical dermatitis 
pive a history of havinp continued the use of ]'\)wlcr’s solution on 
their cnrii res()onsihilify for many years after it had heen prescribed. 
The first lesions occur typi<‘ally ns patches of hyperkeratosis and seal- 
inp on the palms and sides, but as the disease jiropresses more and 
more of the body surface is involved until /inally most of (he .skin of 
the body is afl'ected. idalipnancy may develoi> in any of the cutaneous 
lesions and makes itself manifest by the apiiearance of crack.s and 
ulceration in areas of keralosi.s. Pain seems to be a rather t.vjiicnl 
feature of this carcinoma. In common with irradiation carcinoma 
malipnaney ma.v occur in more than one of the areas of arsenical 
keratosis. The iiropnosis is bad probabl.v because the chronic nature 
of the le.sions leads to neplect in seekinp treatment and beeansc of the 
develoinnent of multijde malipnancic.s. 

Chronic nirchonicol trannia does not ajipear to be very frequently the 
cause of carcinoma of the extremities. Althonph Volkmann recorded 
one ea.se devolo[)inp on (ho basis of an inprown toenail, the case appears 
to be uniipie desjuto the preat freipiency of this supposedly causative 
factor. :Most reports of cases of carcinoma ascribed to mechanical 
trauma consist of sinple case record.s. Tlic rarity of eareinoma in 
corns and calluses minimizes the importance of chronic mechanical 
trauma, certainly when actinp alone. 


Corchwnia may occur in cutaneous scars, particularly those resulting 
from burns (Treves and Pack), the “hlarjolin ulcer.” The burn sear 
is the most frequent single definite factor in the development of car- 
cinoma of the extremities. A striking characteristic of the burn scar 
is the long duration before carcinoma develops. In a collected series of 
burn scar carcinomas of the hand the average duration of the sear 


before the onset of malignancj" was found to be 43.3 years, the oldest 
scar being 66.5 years and the youngest 3 months. The factors which 
lead to the occurrence of carcinoma in a burn sear are not clearlj’ 
understood ; in fact, there are some who doubt the validity of the 
term “burn scar eareinoma.” However, it occurs with sufficient fre- 
ouenev and is present so often in carcinoma of the extremities that it 
^ ist be seriously considered. The factors in burn scar which appear 
x” at«v>ose to the development of cutaneous carcinoma are probably 
vasLlar and traumatic. The thin skin which covers the thick 
1 fiKrnns sear is poorly nourished and easily traumatized, 
“Xbe” ol its elevated positioo and tte thiet tod tisane over 



MASON: CARCINOMA OP HANDS AND FEET 


39 


wliicli it lies. There are some ivlio believe that the carcinoma develops 
from epithelial cells which have been displaced and lie in the connec- 
tive tissues of tlie scar. These cells following nutritional disturbance 
and trauma are thought to be the ones which undergo carcinomatous 


proliferation. 

The active luiiiis lesion or the lupus scar appears to be a site for the 
development of carcinoma with sufficient frequency that the lupus car- 
ciuonia has come to be a clinical entity. According to IMlindelein’s 
statistics, 3.2 per cent of all cases of lupus develop carcinoma. In 2,575 
cases he found 83 with carcinoma; of these 5 occurred on the extremi- 
ties, 4 on the upper and 1 on the lower. There is no agreement as to 
the factors leading to the development of carcinoma in lupus. The 
lupus itself, the long-continued epithelial proliferation which it pro- 
duces, and the constant irritation of medicaments used in treatment 
have been suggested as possibilities. Roentgen irradiation has been 
accorded a prominent place and some have suggested that since the 
advent of roentgen treatment lupus carcinoma has increased. This 
assertion, however, has not been definitely proved (hliindelein). 

Other types of chronic inflammatory jvocesses may lead to the de- 
velopment of carcinoma. Draining sinuses of various types and chronic 
nonspecific ulceration may eventually become malignant. Carcinoma 
may develop in osteomyelitic sinuses ; the epithelial proliferation may 
occur in shin which has grown into the sinus from the surface ; and 
the bone may be the seat of a primary epithelial neoplasm and the 
carcinoma may go uureeogniKed for a long period of time. Carcinoma 
develops very rarely in chronic vai-ieose ulcers. Tenopyr and Silver- 
man analyzed 1,000 eases of chronic ulcers of the leg and found but 
14 cases of malignaney. Of these, some 4 appeared to have developed 
on the basis of a varicose ulcer; 5 apparently were primary carcinomas 
of the shin; 2 wore ulcers of less than two years’ duration (and were 
considered primary) ; 1 occurred in an osteomyelitis wound ; 1, in a 
compoiind fracture; and 1, in a burn scar. They cite the literature 
and note especially the worh of Knox (1925), who was able to collect 
59 instances of carcinoma of the leg. about one-half of whieli seemed 
to itave devcloiied on the basis of ulcer. Chronic paronychia (Silver- 
man) is occasionally the basis for the development of an epithelioma. 

Clironic ulceration and carcinoma sometimes follow a single in.inrv 
and in such instances it is difficult to decide if the in.inry or the .snb- 


M'quent infection is the etiolo;iie factor (Fig. 4). i\mong such single 
injuries which have preceded the development of carcinoma are vai-i- 
ous types of puncture wounds, animal bites, and crushing injuries to 
the nail bed. Dnhot, Layne and Delaconrt have briefiv '"reported an 
instance of carcinoma of the hand which followed a puncture wound 
with copper wire and note six other similar eases in their report In 
the present state of our knowledge it is not possible to be domnatic 
about the possdnhty of the development of carcinoma following a 
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l.OliJ (.‘jisos of ('(ll•<■iMOIll/l ill t'ottoii-iniih; sjiiniiors, wlio iiro exjinscrl 1o 
iniiK’nil oil siiray Irom tli(> spiiullcs, 70 per (ooil involved tlio serotiiiii 
1111(1 .’lO per (teiif tlie iiimds, ariiis, and otlier jiarls of tlie body. The 
I’lililie Health Itiilb'lin No. 21o, in reporting' iijioii the skin ha/.iirds in 
Aiiierieaii industry, lonnd J‘2 eases of eareinoiiia anioiifx d.oOT workers 
ill the oil and wa.x iiidiistr\'; of lliivse. 1? were on the hand. 

Arseiiie is the only internal iiiedieation whicdi apiiears to eaiiso ear- 
eiiionia of the skin, 'i'he majority of patients with arsenical deriiiatilis 
trive a history of liavin" eontiniied the use of ]'''owler's solution on 
their own resjionsihility for many years after it had been prescribed. 
The first lesions occur typically as juitehes of hyjicrkeratosis and scal- 
in'' on the palms and sides, hut as the disease jiro'.'resses more and 
more of the body surface is involved until finally most of the skin of 
the body is all'eeted. ^Malifriiaiiey may develop in any of the cutaneons 
lesions and makes itself manifest by the aiiiiearance of cracks and 
uleeralion iii areas of keratosis. Pain seems to he a rather typical 
feature of this carcinoma. In eoinmon with irradiation careinonin 
malitriiaiiey may occur in more than one of the areas of arsenical 
keratosis. The pro-rnosis is had i>rohahly because the chronic nature 
of the lesions leads to iieplect in seekin<r treatment and because of the 
doveloiuneiit of multiple malijriianeies. 

Chronic mechanical trannia does not ajijiear to he xoiy frerjiiently the 
cause of carcinoma of the extremities. Allhou'.di Volkmann recorded 
one case devcioi)in<r on the basis of an intrrown toenail, the case appeal’s 
to he uiiiiiuc despite the great frequency of this supposedly causative 
factor. Most reports of cases of carcinoma ascribed to mechanical 
trauma consist of single case record.s. The rarity of carcinoma in 
corns and calluses minimizes the importance of clironic mechanical 
trauma, certainly when acting alone. 

Carcinoma may occur in cutancoiai scars, particularly those resulting 
from burns (Treves and Pack), the “Marjolin ulcer.” The burn scar 
is the most frequent single definite factor in the development of car- 
cinoma of the extremities. A striking characteristic of the burn scar 


is the long duration before carcinoma develops. In a collected series of 
burn scar carcinomas of the hand the average duration of the sear 


befoi’C the onset of malignancy was found to be 43.3 .vears, the oldest 
scar being 66.5 years and the youngest 3 months. The factors which 
lead to the occurrence of carcinoma in a burn scar are not clearly 
understood; in fact, there are some who doubt the validity of the 
term “burn scar carcinoma.” However, it occurs with sufficient fre- 
oueiicv and is present so often in carcinoma of the extremities that it 
nust be'seriouslv considered. The factors in burn scar which appear 
l onicimse to the development of cutaneous carcinoma are probably 
1° ^ vascular and traumatic. The thin skin which covers the thick 
1 fluvniis scar is poorly nourished and easily traumatized, 
bitrbecaie of its elevated position and the thick hard tissue over 
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that some benign neoplasm has undergone so-called malignant de- 
generation, the fact remains that this group of carcinomas is the most 
malignant of all of those of the hand. 

Occasional! j”- the sldn has been normal until the neoplasm developed ; 
there is no history of any irritation, no scar or chronic infection, ir- 
radiation or previous neoplasm. 

A few general etiologic factors are of some interest. The average 
age of 239 cases of carcinoma of the hand was found to be 59 years, 
with practically the same average for each sex. It does not appear to 
hold true that carcinoma of the hand develops at a more youthful age 
when it occurs in a congenital neoplasm than when some irritative 
factor is present. 

Males outnumber females almost 2 to 1 and in the chronic ii-ritation 
group slightly over 2 to 1; whereas, the roentgen carcinoma occurs 
almost exclusively in males. Carcinoma of the hand is often spoken 
of as carcinoma of the dorsum because of its most frequent location. 
Except in the case of roentgen carcinoma, the right side is more often 
attacked than the left in a ratio of slightly less than 2 to 1. However, 
of those cases in which the tumor developed from apparently normal 
skin, the ratio in 25 cases was 12 right to 13 left. 

Carcinomas of the hand are usually characterized by a long chronic 
course. As a rule an ulcer has been present for from one or two shears 
before the condition is diagnosed as carcinoma and it is logical to 
assume that it has actually been malignant for most of that time. 
For convenience of description the clinical course may be divided into 
the preulcerative and the ulcerative stages. The lesion usually starts 
as an indurated nodule or as a scaly symptomless tumor, the surface 
of which may be thin, di-y, and parchment-like or hypertrophic with 
gray or reddish papillary pro.ieetions from its surface and surrounded 
by dilated capillaries. Such lesions may persist without causing dis- 
turbance for many years and then break down, spontaneously or after 
trauma. Cracks may appear which refuse to heal or crusts may form 
which upon being removed leave a thin, red, shiny or ulcerated surface. 
There then develops an ulcer or an irregular granular caulifloiver-like 
mass. 

The ulcer or eaulitlower growth enlarges slowly, involving first the 
neighboring skin and subcutaneous tissues. It may attain quite 
sizable dimensions before the deeper structures are actually invaded 
Tendon, bone, and muscles, however, evenlnallv are involved althoimh 
this may not occur until quite late. As the tumor develops it becomes 
mfectod and necrotic; a scropnrnlent or serosanguincous discharge ap 
pears, often very malodorous. Occasionally hemorrliage takes place and 
may bo finite severe, ' ^ 


Involvement, of the lymph glands 
years or iaor«' after the ulceratiou. 


comes late, often not for two 
Ilf 122 collected cases in which 
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hviioiiti. It has ii(;vei* been r;X|)oriiii<'iitally j)ro(lu(!P(l mid in 
such eases as are ri'ported the data are often jnsnnieient to ivarrnnt 
a definite eoneliision. 

^'ario^IS other lesions (fnriineles, earhnneles, and iiellafjroiis der- 
matitis) Jiavo Iieen given as jirceursors of eareinoina on tiie Jiand. 

Carcinoma mnij di vclnp on the basin of some previous skin tnmor and 
in sneh instanees tlii're is always tlic unestion wJietlier tlie lesion has not 
been malignant from the start (llighnian). The previously present 
neoplasms may Jiavc been eongenital tumors or they may have appeared 
some time in later life. Careiiiomns nji])carin" in eongenital iieo- 
jilnsms are quite rare, but their invariably malignant course juit-s them 
in a group by themselves. 



A. 


B. 


■pii- 4 A. Subuniaiiil carcinoma of nail bee, little linyer, which followed a 

„ .f™' ..T-oMiAt- (nhirt' nine montiis nrcviouslv. The wound became badly infected 

?TOce®i.nr‘ye‘'ar‘imer.‘‘'‘B"ph^^^^ o^f mrcrScipic TccU?n''showra 

cell carcinoma of the nail bed. 

Those carcinomas arising in cutaneous warts and nevi which appear 
in later life usually present a history of some sort of trauma, either 
ace dental or in attempts at self-treatment (Figs. 5 and 6). Not infre- 
nnently a cutaneous wart has been treated by u-radiatiou sa ves, and 
? onmulete excision each time with prompt recurrence. Such kmons 
h P a worse prognosis than do tumors originating on an irmtative 
i ir. not so had, however, as do carcinomas occurring in cou- 
basis only, n whatever our opinion may be concerning the 

Shf orth?earcmomas, whether or not it appears logical to assume 
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parenchymatous organs, especially the lungs and liver, are of late 
occurrence. 

The pathologic picture does not differ from that of carcinoma else- 
where on the skin. The majority on the hand are squamous cell in 
character, a ver}' few are basal cell, and an occasional one ti’ansitional 
or basal squamous carcinoma. A basal cell epithelioma maj' become a 
squamous or basal squamous type, and when a basal cell lesion recurs 
following treatment this transition frequently will be found to have 
taken place. If a system of grading is followed, 90 to 95 per cent of 
the tumors will be found to fall into Groups I and II of Broders' 
classification (DeBell and Stevenson) and only the rare one in Group 
III and .still more rarely in Group IV. 



I'Ik. C. — Thick split Rnift applied to .surface left by excision of .an early souamous 
coll carcinoma of dorsum of hand (P.M.H. 27107, 103G). The patient .a 7‘>-vear-old 
farmer, noted a tva' t or plMH)lc on the dorsum of his hand some fifteen to' si.xteen 
years previous to admission. The wart came oft and a crust fonned over the rc.sultant 
ulcer. I'or a number of ycar.s the ulcer .slowly enlarged, crusting over from time to 
time until finally a purulent discharge develonetl. The aimllentirn, r,r 


uic. i. cor a numoer oi year.s inc uieer .siowi.v enlarged, cru.stlng over from time to 
time until finally a purulent discharge developetl. The application of various salves 
and the use of acids did not retard the growth and in 1332-33 eight or ten \--rav 
treatinents were given without benefit. In .May, 1331, ho was operated unon'else’- 
where: the area was excised and a .skin gwitt applied. This “took" at first but even- 

UlUilV 01 *Ok(* imwn nnil llip fnllnwinir vi'iir Ion i»inro v-rjix- 1 1 - .r, 


c*: ino nnMi was oxotsLHi iU\(\ a sKin pnui appuotU TUls •‘took” ut ftrst kut evon- 
luuuy broko down nn<l tlio following year Ion more x-rav treatments wero irlvr^n Tn 
July loan the ulcer was widely exelsc<l by Dr. S. L. Koch and a thick split CTaft 
applietl. This has remaineU healed to date. fcralt 


The diagnosis of fundiioma is made on tlic gross ajipcarance, sub- 
stantiated by mifi-oseopif .sections. Tlie development of iiiali"-nauev 
in the lirown. dry, scaly keratoses in elderly jiorsons, farmeivs, sailor.s 
and others exposed to wind. rain, and sun is .suggested hv induration’ 
iind a mild inllammatory rea.-tion. In ifiiysie.ians who have been e.x- 
posed to roentgen irradiation, the presence of hvperkeratoses and 
nh-ers at once suggests the jio.ssihilify of eareinoma. Tiic exuberant 
eaulinower-like growths may sugge.st a granuloma, but cultures and 
biopsy should make the diagnosis certain. Stubborn lesions of the 
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infoniiiilion was "ivcii, <rliimliilar aiiJarfrciiifiit mis prcsfiil in (',2 and 
absent in (iO. 'I’lie men- jiresenee nf eiilaiverl lyiai))i nodes does not 
eonnote inelaslnsis sinee it is (,rtcn llie inlVelion wliieJi is aeconnfable. 
11, liowever, tin' nodes are enlar>red. tliey slionid be eonsidered to be 
niali-rnant until jn-oved otlierwise. 



Fip. it . — •1771.) Squamous cell carcinomas of right hand in a 42-year-oUl 

wool handler. In January. a small wartlike growth appeared on the dorsum 

of the distal interphalangcal Joint of the Index finger. He treated this himself for 
some six montlis with .sulfuric acid and hot needles without success and finally con- 
sulted a physician in .Tune, 1031. There was a most peculiar odor to the discharge 
at tills time and hot boric dres.sings were applied without results for several weeks. 
He consulted xi second doctor, wlio snipped off the lesion with scissors and sent the 
patient to a dermatologist. The small ulcer then present was treated with radium 
and x-ray, following wiiich a slough developed which loft a deep infected ulcer for 
which tiie finger was amputated at the proximal IntcrphaUingeal Joint. The opera- 
ti\'e wound became Infected and xt sinus <levelopexi between tlie distal enxi of the 
stump and the palm. This was treated as an Infection for somewhat over a year, at 
M’hich time, because of tlie unbearable pain the patient consulted another surgeon who 
amputated the stump at the metacarpophalangeal Joint. Two months later the pain 
and swelling recurred and a granulomatous ulcer with a foul-sruelling discharge de- 
veloped in the palm. Biopsy and cultural studies Iiavmg failed to afr 9 rd a diagnosis, 
the patient was given potassium iodide for several months without relief. At time he 
was first seen, somewhat over two and onc-half yexirs after the development of the 
"wart," the cultures were not significant, but a biopsy revealed an ulcerated squamous 
cell carcinoma. The liand was amputated through the middle of the forearni m 
September. 1936, and enlarged axillary lymph nodes dissected out No metastases 
were found in the nodes. TJiere lias been no recurrence up to Deccmbei, 193S. 


The terminal symptoms are cine to the local destructive action of 
the "i-owth, infection, and occasionally to Generalized metastases. 
Pressure on the braeliial plexus by -enlarg-ed axillary and cervical 
nodes may cause exerueiathig pain which often can be controlled only 
bv nerve section or cliordotomy. Toxic absorption or sepsis from tlie 
] '\al "iwtli may be overwhelming. Generalized metastases to the 
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superficial usualty maj’ be completelj^ excised and the defect immedi- 
ately repaired with a graft of intermediate thickness. Here, as in 
roentgen carcinomas, a careful preparation of the hand is necessary 
in order to reduce the ever-present surface infection to a minimum. If 
excision of the tumor has exposed tendon and hone, a pedunculated 
flap is needed and again the pocket flap will he found to be the most 
useful. 

Although irradiation is extensivelj' used in the treatment of cutane- 
ous carcinoma, it is my feeling that those of the extremit}’ are best 
treated by excision. The extensive necrosis with exposure and de- 
struction of tendon and hone Avhieh are liable to follow therapeutic 
irradiation of the hand renders it unsuitable in any hut the smallest 
lesions. Burn sear carcinoma, already .situated in poorly vascularized 
tissue, .should not be subjected to irradiation. 

Deep idcerating carcinomas and large fungating masses may be so 
extensive that A’ery mutilating procedures will be needed if local ex- 
cision is iierformed. The .surgeon must carefully weigh the possibility 
of sparing a .sufficient amount of tis.sue to leave the patient a func- 
tional hand against the possibility of insufficient removal of malignant 
tissue. Amputation of the extremity occasionally must be practiced, 
and, because of the ever-present infection both in the local tumor and 
in the lymphatics of the forearm and arm, primaiy healing of the 
stump may not occur. In case of cai-einoma of the nail bed it is 
usually advisable to amputate the digit. These lesions are prone to 
be very malignant and an occasional one turns out to be a melanoma. 

The same iiroeedure with reference to lymph nodes should be fol- 
lowed here as in roentgen carcinoma. If the nodes are not jialpable. 
it is very doubtful if they are invaded; if they are enlarged, the 
chances are 50 per cent that metastases are present. Enlarged nodes, 
of course, should be removed, while if the primary lesion is deep and 
invasive and if amputation is necessary a dissection of the axillary 
and cpitrochlcar glands should be practiced. 
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nail bed wliii'li iTscinblr! jinrnn.vt'bia may ba treated for .some time n.s 
ebronic. iidVetioiis before tlie true iintiire of tbe eonditioa Js .sa.spected 
and proved by Jiderosfaipie .section. Bii.-Ic Iiiis em|))ia.sizcd the oeear- 
leiiee of ])ain in an nlcM'r or .sinn.s aftcT a period of rpiieseenee as suff- 
fre.stive of (lie onset of inalipnaney. 

I lie prop'iiosis on (lie ndiole is relativel.v pood, beean.se of tbe lonp 
sloiv (’otirse oJ the disease before e.xtension and metastasis occur. 
However, tlie eareinomn is invasive and ]7rodnces lymiib node and 
orpanie inetastases if not removed, and tbe prognosis depends upon 
tbe stape at ndiieli (be lesion comes niuler aderjimte treatment, on tbe 
presence of Jympb node involvement, infection, niidtiplicify of Icsion.s, 
etc. In a study of ].'M eases (exelnsive of roentgen carcinoma) of all 
stapes a lavorable onteome was found (o lie reported in Go per cent. 
When ^ve begin to break down (be statistics according to etiologic 
factors, ive find that tlie best prognosis is offered by tbo.se ca.ses in 
Avbieb tbe eareinomn arose on previously normal .skin without any 
known preceding factor. The next best jn-ognosis is in those eases in 
which the carcinoma followed .some of the various irritative lesions 
noted above. Carcinoma arising from a jirevionsly present Jieoplasm 
or wart present.^ the worst jiropnosis and if tbe oi'ighral iicoplasm 
has been congenital the outlook is as bad as for tbe maligJiant 
melanoma.s. 


Despite the rarity of nietastase.s, tbe ])rogno.sis for lupus carcinoma 
is not favoz'ablc. Of Bliindcleiji's S3 case.s, 3il died of their carcinoma, 
4 were inopoimble, and S refused treatment. Of tbe i-emaining 42 
patienf.s, 14 only were free of rocHiTCJice at tbe time of bis report and 
of those OJily 3 had been under observation for five years or over. 

The pi’cseziee of lymph node inA'olvcancnt, v-hether this be proved 
to be due to carcinoma or not, definitely impairs tbe pi-ognosis. While 
the presence of enlarged lymph nodes does not prove that metastases 
are present, the absence of lymph node enlargement is rather good 
evidence that there is no metastasis. In no recorded instances in 
which the glands were not palpable before operation and were dis- 
sected out were they found to be invaded, DeBell and Stevenson have 


made the same observation. When glandular enlargement is present, 
there is failure to obtain successful result in nearly 60 per cent, while 


if glands are not present this figiwe is reduced to 25 per cent. 

The treatment of the isolated lesion will depend npon its extent. It 
is my feelin" that surgical removal is to be preferred to diathermy or 
cautery destruction, and in this I agree with DeBell and Stevenson. 
The small lesions on the dorsum of the hand usually can be excised 
Hid the resziltant defect sutured. It is seldom possible, however, to 
excise lesions on a finger and close the defect by suturing since the 
here cannot he sufficiently relaxed and often even small excisions 
tZi he closed with a graft. Large carcinomas winch have remained 



SUBUNGUAL MELANOMA^' 

The Differential Diagnosis of Tumors of the Nail Bed 


George T. Pack, il.D., and Prank E. Adair, M.D., New York, N. Y. 
(From the Memorial Sospital for Cancer and Allied Diseases) 


I N 1886 Jonatliau Hutcliinson described melanomas of the nail bed, to 
which he applied the term melanotic whitlow. In explanation of this 
nomenclature, Hutchinson said: “Because it resembles whitlow and 
is usually so named at first, I prefer to give it that name." The same 
lesion has been designated by I’arious synonyms, such as onychial 
melanoma, subungual melanoma, and melanocarcinoina, melanosar- 
coma, or melanoblastoma of the nail bed. This regional occurrence 
of melanomas provides an interesting clinical study. 

Subungual melanoma is rai’e in comparison with other diseases of 
the nail. Pardo-Costello found only 1 subungual melanoma among 94 
patients with nail diseases seen during a period of six months. White 
found no melanomas among 485 patients with nail diseases treated 
during three years at the JIassaehusetts General Hospital and in pri- 
vate practice. 

A small proportion of melanomas are subungual in location. In 
1932 Farrell reported on 265 cases of melanoma, 6 of which were sub- 
ungual ; and Affleck, in 1936, found the same number in a total of 266 
cases. In a report published from the IMemorial Hospital in 1930, 
there were 4 subungual melanomas in 218 melanomas of all locations. 
Continuing this report through the year 1937, to cover the twenty-one 
years since 1917, our figures show 477 cases of melanoma. The 16 
subungual melanomas repre.sent 3.4 per cent of the total. 


The average age of our patients with melanomas of various regions 
was 47.9 years. For the patients with subungual melanoma it was 
soaiewiuit higher, namely 58.7 yeai's. Tliis is consistent with the data 
available for 48 of the cases reported in the literature, their average 
age being 55.9 years. For our group the range was from 30 to 71 
years; for the reportetl cases, from 23 to 80 years. 

The sex was given for only 55 of the reported cases, 26 males and 
29 females. In our series there were 10 males and 6 female.s. Of the 
total cases, therefore, slightly more than one-half wore males 

The fretpumey with which the various digits arc the site of .sub- 
ungual melanoma is shown in Tidilc I. 
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laj^er of wliicli is continuous witli tlie matrix. The nail bed plays no 
role in the formation of the nail plate, hut it is a corium rich in nerxes 
and blood vessels, which are important in maintaining the nutrition 
of the nail. 

Hutchinson's description of the appearance and behavior of these 
so-called melanotic whitlows is well worth quoting: “It needs some- 
times the eye of faith to recognize the narrow band of black which 
borders the inflamed part. It would seem that the power to produce 
a pigmented structure is but feeble in the neighborhood of the nails ; 
whenever there is much growth, a nonpigmented mass is produced. 
The mixture of colored and uneolored groAvth in melanotic sarcoma 
is of course common in all parts, but in none is it, I think, so marked 



KIk. 1 — Subungual melanoma. Note the pathognomonic border or halo of black 
pigment at the edge of the involved nail. 


as ill tlie proximity of the nails. The disease is slower in its stages 
tiian is the ease with melanosis in most other positions. So far as I 
Icnow, the growth presents no histologic peculiarities. Yet there is 
niiieli greater hope of delaying the progress of the disease by opera- 
tion than exists in most other foimis of melano.si.s. ” 


The fully developed lesion is usually a blaek, fungating, well- 
deinareated ulcer, involving the nail sulcus and matrix and elevafinn- 
the nail. Tlie nail itself becomes thickened, brittle, .split, and finallv 
ulcerated. The melanoma sometimes has the apjiearance of piirnlisii 
granulation tissue, flecked with small areas of scattered black ni- 
nient. A pathognomonic point in diagnosis is a border of coal blacl- 
color w ucl, is nearly always pre.sent at the edge of the involved nail 
(big. 1). An important point eoneorniiig the enrlv ^vross 
is the fact that the tumor seems to be independent of the .S 'ro"w- 



■IS 




'J'.wu: J 


KiTi; 

5^1 

Ilniul (lotnl) 

Tluiml) 

I'inffpr 
Kot specified 

Poof (total) 

Oroat too 
Toe 

or Iho subiiiij'iinl ineltmoiiuis roporfed iji {lie lit eiv'it lire, llic great 
toe WHS (lie juosf frequent site, with SO eases, followed bj" twentj'-two 
located on llic tliuinb. In our cxjierienee tlic.v are niore frequent on 
tlio hand. 



Jlclnnonia in general is more eoninion on the foot tlnin on the hand. 
Of our 477 ensc.s of nielanomas of all locations, 7-1, or 15. 5 per cent, 
were located on the foot, iritli the (1 subungual melanomas, S.l per 
cent, of the 7-J. Oiil.v 29 of the -J77 tumors, or G.l jier cent, oeeiirred 
on the hand, M'ith 34.5 per cent of these subungual in location. 

i\Ielanomas arc comparatively rare in the negro, with the exception 
of certain reports from .(\fricn. Thirty-four have been rei)orteci in the 
literature, excluding the African natives, iifclanomas in negroes tend 
to develop in those parts of the body which contain the least pigment; 
c.g., on the soles of the feet. Q’he matrix of the nails in negroes is 
not so deeply ])igmented as the skin, which is significant in view of 
the relative frequenc}’ of subungual occurrence. There were 7 negroes 
in our sei-ies of 477 cases, onl^’’ 1 of whom had a subungual melanoma, 
located on the thumb. Bauer reported 2 cases of subungual melanoma 
in negroes, 1 on the thumb and 1 on the great toe; Dickson and Jarman, 

1 on the finger; and Hewer, reporting on 47 melanomas seen in 
Khartoum in the five years from 1929 to 1934, found 2 cases occurring 
in the nails of the fingers. 

A consideration of the anatomy of the nails is of interest before 


discussion of the clinical appearance of subungual melanoma. The 
nail and nail bed are epidermal and dermal appendages very much 
like the hair follicle in genesis. The nail is the analogue of hair; and 


the nail matrix, of the germinative layer of the hair follicle. The 
follicle in primitive animals is a tactile end organ with abundant 
nerve supply; the nail bed also is exquisitely sensitive and contains 
numerous tactile end organs. Some of these are involved in the gene- 
sis of melanoma, which is essentially a tumor of the end-organ ap- 
tus As will he mentioned later, the glomus is another peculiar 

streture found in the nail bed which may undergo neoplastic changes 
siincLu reproductive portion of the nail and it 

The nail m _ , ■ resemblance to the stratum malpighii of the 
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features of these infections -which serve to differentiate them from 
melanoma. If melanotic -whitlovr is unrecognized and the treatment is 
the same as for paronychia, a fungating lesion soon develops, -with 
loss of the nail and invasion of the regional lymph nodes. Chronic 
osteomyelitis secondary to or independent of felon may so disturb the 
appearance of the nail and nail bed as to simulate a neoplasm (Fig. 2). 
Lateral roentgenograms of the terminal phalanx should he made in 
the case of all subungual tumors. 

2. Vyogcnic Gramtloma . — The simple papillaiy granuloma is of fre- 
quent occurrence about the nail sulci (Pig. 3). It is soft and extremely 



vascular. There is an abrupt, sharp, punehed-out line of demarcation 
between the tumor and the skin ivliich .surrounds it. It grows rapidly 
recurs usually after attemiited svirgical removal, and disappears as if 
by magic, following the application of a small dose of roentgcn-rav or 
radium therapy. Its radioseusitivity. evolution, and appearance* are 
points of diagnostic importance. 


<\vsr, t!r.cosT.-K. S.. a a'.-V.wur ..l.l girl. A small si.l,m,g„,,l wart on ll„. 
tu-r finger iH-eivmn mferUal wlmn ^ln• oim-or.pd it. ]| iiicrca.'iml in , 

.li-tal pfialanx of f,,.,,., ,.cn,gcnogran, lu -in^ ,r "* 

imgattvi' fur • nntlicr liop.sital wa.s 

"-as given to the finger 



i)0 


SUKOKIty 


iii^r fioni bt'ucalli, (lisj)l(H;iiij;, and (•Icvatiiif' iJie ejjoiiyrhiiiia. Ja llie 
early sliif^os llic snrrac.c oiiilliolinm is intael. About the time of uleer- 
alioii, pifrnu'uled stiauiks oiten appear in the skin .surrounding tlie 
luiuor. 1* roll! tlie ulcteraled .surface a liiiii dark fluid exude.s udiieh 
stains (lie <iressiugs and i)eeouie.s lirown, like melanotic urine on cx- 
))osuro to air, 'J'lie local lesion is limited in the direct extension of its 
growth hy the fascial jdanes of tlie distal iihalan.v in a manner similar 
to that, seen in infee.lions. 'J'he melanoma begins in the nail snlcus 
more frecpienlly than in tin; middle of the nail bed. 

Tlie iiredominant cells of these subungual melanomas are of two 
types; (a) the fusiform spindle cells, with hyperchromatic nuclei, 
infra- and e.xfracellular iiigment, and infre(|uent mitoses (the mela- 
noma of this histologic variety is fre<(uently called melano.sareoma) ; 
(h) the sjdierical. jiolygoual, or epilheloid cells, often in .sheets and 
Iiseudoalveolar arrangement, with le.ss jiigment and more frequent 
mitoses (the melanoma of this histologic variety is often termed 
melanocarcinoma). llegardle.ss of the histologic ]iicture and cell tj'pe, 
all the subungual melanomas pur.sue the same clinical course and 
metastasize hy ivay of the lyjnphatie A'o.ssels to the regional lymph 
nodes. The melanoma cell emboli usually .skip the cubital and pop- 
liteal lymph nodes to lodge in the axillary and inguinal lymph nodes. 
The metastatic tumors freciuently are darker than the primary mela- 
nomas of the nail bed. 

A pigmented spot under the nail may remain quiescent for a long 
time, ns is characteristic of ]iigmcnfed naevi in other parts of the 
body. In Boyer’s patient it was inactive for twenty-eight years. The 
onset of true melanoma may be a slow insidious development, but once 
the tumor begins to grow and assert its malignant properties, the en- 
suing course may be fairly rapid. Pain is never conspicuous, even as 
a late symptom. 

DIFFERENTIAL, DIAGNOSIS 


The most important problem concerning subungual melanomas is 
the correct early diagnosis. Failure to diagnose correctly frequently 
may mean that' the favorable time for operation has passed. Many 
patients are at first treated for infection. An examination of the 
blood is of no help, and black coloration of the ludne is a late phe- 
nomenon. In general, the subungual melanomas may be differentiated 
from benign tumors in that the latter do not break through the nail. 
It is essential to distinguish this tumor from the following pathologic 


lesions of the same location : 

1 Paronychia; WhHIoiv or Felon; Osteomyelitis.— The age of the 
natient antecedent history, absence of pigmentation, acute onset, acute 
Serness, pain, redness, purulent discharge, and rapid course are 
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ivliereas oiiycliomyeosis generall 3 '^ is distributed about other nails of the 
same band or foot. The two diseases maj-- be coexistent, since ringworm 
of the nails is such a common infection (Fig. 4, Case 10). 

4. Snhnngtial Hematoma. — A black or brown melanotic spot under 
the transparent nail maj^ resemble the black eeclij’motic area of old 
extravasated blood following an injmy. The importance of the ditfer- 
ential diagnosis in this instance lies in the fact that hematomas of the 
nail bed are common and trauma seems to be an occasional inciting 
factor in subungual melanomas. The definite history of antecedent 
trauma, the color changes characteristic of a bruise, and the suffusion 
of blood into the surrounding integument identify' the lesion as a hema- 
toma. Under tlie mistaken diagnosis of subungual hematoma, surgeons 
have drilled holes through the nail plate in order to evacuate supposed 
blood clot, onl,v to have the unsuspected melanoma fungate out through 
the nail. 

5. Primary SyphilHic Chancre of Finger . — The histoiy of exi50.sure 
(usuallj’ in a physician), the location in the nail sulcus, the rapiditj' 
of growth, the absence of iiigmentation, and the recognition of .the 
Spirochaeta jjallida on dark-field examination are significant differential 
points of diagnosis. 

6. Gangrene of the Toe . — A careful general phj-sical examination al- 
waj's funiishes confirmation of the diagnosis of gangrene of the toes. 
The patients ai'e usuall.v older than the .subjects Avith subungual mela- 
noma. Coexistent with the gangi-ene are often such related findings as 
diabetes mellitus, arteriosclerosis, and hyperpiesia. Gangrene is fre- 
(piently bilateral and imo' involve more than one toe. The prodromes 
of numbness, tingling, and paresthesia and the local picture of the 
gangrenous le.sion are additional diagnostic points in the I’ecognition of 
gangrene. 


7. DupnyirciC.s Exosto.^at (subnngnal osteochondromas) of the ter- 
minal phalanges are easily recognized on radiographic examination. The 
greatest difficulty iu diagnosis arises in the earlv tumors in which ossifi- 
cation has not occurred. Lateral roentgenograms reveal the tumor 
which otherwise may be hidden. It cannot be palpated because of pro- 
tection by the overlying nail. The true nature of the tumor mav be 
obscured by the common coexistence of marked subungual h\-per- 
keratosis, which seems sufficient on casual inspection to account for 
the distortion of the nail. (Pig. 5.) 

S. Siihinigual Filironia.—Tlua benign nonpigmented inactive lesion 

i.s r.-addy recognized hut oc.-asionally roriuired a biopsy for eonfirma- 

iion of the diagnosis. It may be a neurofibroma in some cases - in 

other histanees it is a foreign bo.ly reaction about an imprisoned thorn 
nr splinter. ‘nuiii 

i., .v„l, A',,,,,, 

i,.„h. or ,|„ „,,j| 
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>]. Ounchoiuycosis ?kirircst:cus . — A jiiiniKilic fungus of the riugworm 
finuily 'which occiisionally involves the. nail and matrix. Because of the 
j)rot)i!ctio!i of hJack pigjucnf, it is onsUy mistaken for subungual meJa- 



. 1 . B. 

Fis- 3. — A, P.voRCiiic frrnmilonm before raUlntlon tlierapy ; B, pyogenic gramiloina 

after radiation therapy. 



Microscopic examination of the nail scrapings dissolved in potas- 
irhySe »«i.a rev..!, tte .£ .... . cena.^ 

nXbS of cases. Subungual melanoma involves only one nail bed, 
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of the toe was a sessile, elevated nodule, measuring 1 cm. in diameter (Fig. 6). It 
was bluish in color and bad some of the clinical features of subungual melanoma. 
A biopsy was taken; the diagnosis was keratosis. Treatment consisted of a square 
radon plaque applied for 800 me. hours at 1 cm. distance, and a radon bulb applied 
for 500 me. minutes. Later the nail bed of the great toe was excised. There has 
been no recurrence. 

10. Suhwigital Epiihelioma . — tliis tumor tlie nail sulcus leather 
than the matrix is involved. The epithelioma grows more slowly, 
ulcerates more quickly, and bleeds less easily than the melanoma of 
the same location. It differs from the melanoma in being fii-mer, non- 
pigmented, and frequently papillary in structure. The epithelioma 
may be one of many epitheliomas of the skin in the same subject and 
is frequently associated with such diseases as Bowen’s precancerous 
keratodermas and Darier’s carcinosis cutis multiformis verrucosis. 
Biopsy may be necessary at times in order to plan the method of 
treatment, as epithelioma usually responds well to radium therapy, 
whereas melanomas are notoriously radioresistant. "We have seen this 
cancer develop beneath the nails of radiologists afflicted with chronic 
radiation dermatitis. 

11. Svlnngual Angiosarcoma (Kaposi’s disease ). — This rare tumor is 
of comparatively slow growth, red and vascular, nonpigmented, and 
soft. Tlie tumor cells are arranged about the blood vessels in such a 
manner as to suggest a peritheliomatous origin. Although melanoma 
metastatic to lymph nodes may resemble primary angiosarcoma of the 
lymph nodes in histologic appearance, the primary melanomas and 
angiosarcomas of the nail bod are more obviously distinct clinical and 
pathologic entities. Kaposi’s sarcoma occurs usually on the lower 
cxlremitics of males, generally those of Slavic, Jervish, or Southern 
Ihiropean origin. The tumors are multicentric in origin, so that more 
than one primary site may exist. They may occur bilaterally. 
These iiatients usually have .short, thick legs with associated vari- 
cosities and occasionally edema of ankles and feet. Other regions on 
the hands and feet, in addition to the nail bed, are involved. The fir.st 
lesion is a macule, which under the microscope appears to consist of 
ectasia of blood vessels and perivascular lymphocytic infiltration. The 
second stage is an elevated nodular graiudoma which does not seem 
neoplastic. Finally the nodules bceoine confluent and fmner- under 
the mieroseope the tumor has protean eharaeteristics. varvin" in the 
qwmtity of augiou\ntous, myomatous, and neuromatous elements so 
that it may resemble a peculiar angioma, or angiosarcoma, endo- 
thelioma, fibroma, fibrosarcoma, leiomyoma, etc. The tinnor originates 
probably from tbc region of the complex neurovascular anne.ve.s. 
'rreatment is usually by radiation therapy. 


Cv.r. ltKH,r.T.-Dr. ,1. M.. a;;.-.! yr:.r.-. Ton w.-ok.s previous to diagnosis 

. W.M a Kontl nk-r n.ar tl,o lateral of tl.e r,.ail Nvl of t!,e n.chlle of 

fe .. Tins gradually , nervate,! sue rceomly had bled. It bad not 
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aiul (lislorled l)y liypei-Iccrntosis oucun-ing beiieaOi (Jie nail or in the 
sulcus. Occasionally it is pigmented. It may ))c ])recancerou.s. 
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exquisite sensitivity of glomus tumors are important diagnostic cri- 
teria. Tliey give rise to sliarp, radiating pain, spontaneous in occur- 
rence. 

Case Eepout. — ^D. H., a physician, aged 48 years. In the posterior portion of the 
nail of the index finger of the left hand was a rounded tumor lying beneath the nail 
and measuring about C mm. in diameter. It was elevated but slightly, causing a 
change in the nail bed and the nail from that point forward to the tip of the nail. 
It was extremely tender to touch. It was deep rose in color. It was a tj’pical 
glomus tumor, small when first noticed. The patient had scraped and split the 
nail, relieving the pressure. 

Eadiation therapy was given first at the patient’s request. Five months later the 
nail was split and in bad condition due to radiation. The patient did not come to 
a decision as to whether or not the nail was to be removed. 

13. Mclastcdic Tumors of the Nail lied . — This oecm-reiice is so rare 
as to constitute a curiosity. There have been only 2 such instances in 
our experience. 

Case Hei’OUT. — M. G., a woman aged 41 year-s, gave the following history: In 1028, 
shortly after confinement, she noticed a small lump back of her right car. This 
gave no trouble until 19.83 when it began to grow. On March 17, 1934, she con- 
sulted her physician when the tumor was 4 cm. in diameter. The mass was removed 
by him on April 2 and proved to be closely adherent to both skin and fascia. The 
facial nerve was involved and so was .“acrificed. The diagnosis was adenocarcinoma 
of the parotid. On April 18 she was referred for postoperative radiation treatment: 
radium element pack 24,000 mg. liours at (i cm. distance, followed by the insertion of 
gold radon seeds on Oct. 1(1. On Sept. 20, 1935, there was no evidence of recurrence. 

In August, 198.5, slie crushed the middle finger of her right hand, but noticed 
nothing unusual at tlie time other than local pain and discomfort. About Dec. 20 
she observed tlmt tlie finger was becoming lender, .swollen, and reddened, with in- 
fection in the nail bed. She applied for treatment Feb. 20, 193C. 

The infection involved the lateral sulcus and discharged considerable pus. Roent- 
genograms were made, with a provisional diagnosis of osteomyelitis of the 
terminal jdialanx. On the suspicion that it might be due to metastasis, the 
lateral tldrd of the nail bed w:is excised down to the nail sulcus, and immediate 
frozen section confirmed (he diagnosis of carcinoma. An amputation of the distal 
pindanx was performed, using a ventral flap. On April 8, 1980, the finger was almost 
healed and there was no evidence of a recurrence of the parotid tumor. 

On .Inne .5, 1980, there was a subcutaneous nodule 1 cm. in diameter situated in 
the side of the finger which was amputated. There was a very large freely movable 
lymph node in the right axilla. 

On .Tune 0, 1987, a left thoracentesis was iicrformed. Death occurred on Oct. 20, 
1987. The diagnosis was adenocarcinoma of the right parotid gland with gen- 
eralized met ast uses. 


TUi: l’l!(MiN«9lS OK KlUtDNGV’AL MEIANOMA 

The prognosis of patients with snhungnal inelanoinas (lopeiuls on 
the presence or ahseiiee of metastasi's to tlie regional lymph nodes. 
Melanomas „r the nail bed are seen early by the patient hecansc of 
their eonspicnons location, hnt they are diagnosed by the i>hv.sieian at a 
lute stage in their eonrse heeanse of ilieir eonfnsing resenddanee to other 
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jiainful. 'I'licrc w,i.« no lii.xfory of injury (Kif;. 7). A hioi.sy wis (alien; (lie diag- 
iiosi.s wii.s KapoMi V wiicom!i. Sf|ii:tro nidiuni iilaqiu- for 8(10 me. lioiira at 1 cm. dis- 
(aiicf w-.tx given on Xov. M, l();!y. 

On April ((, (lierc was a nodule iiieasuriag lA e(n. in diamelcr on the medial 

a.'-peet of (ho Ief( great (oe, which wa.s elevated and (icry red. This was excised 
on .■\pril *1. On April 11 a square radium plaipm wa.s npjdied tb the toe for a do.'O 
of 7o0 me. hours. Xo new nodules have occurred (o date. 

.12. Siibiiu(iii(il Tutiiorit of the (iloiniis . — In 1924 jMn.s.sou cle.scribcd 3 
wi.so.s ()1 .sniiill hltii.sli liniioi’.s, .suhinijrniil in loeafioii aiirl e.xqiii.sitely sen- 
■sifivc. Mti.s.soii lin.s .sliovvii (litil llic.se fiimor.s nri.se in orornns situated in 
the field of eerlain nrleriovcnons niinstoinoses and demonstrated nerve 



pjg 7. — Kaposi’s lieniorrimeric sarcoma de^’eloping- in nail sulcus. 

fibers suiTouuding- the vessels of the tumor, applying- to the organ the 
term “glomus neuromyoarterial. ” Histologically, the epitheloid cells 
of Masson surround the arterioles of the glomus, where they intermingle 
with smooth muscle cells. This vascular neuromuscular organization 
(glomus) is normally pulsating and aids in regulating the blood pres- 
sure to the extremities. The glomus tumors develop most frequently in 
the nail bed and about the fingers and toes, where the glomus occurs 
with greatest frequency. In 1936 Geschickter analyzed the 78 verified 
cases hi the literature of tumors of the glomus and found that 22 of 
the 31 on the fingers were subungual. This is the only tumor in this 
o- -oup which may cause some difSeulty in the diagnosis of subungual 
meHnonia A positive diagnosis can be made only with the micro- 
scope The benign nature, slow growth, absence of metastasis, and 
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reaction occurs, it is often followed by late radionecrosis and a pain- 
ful useless finger tip or toe. Preoperative irradiation is no longer 
employed for melanomas of this particular location. 

Necessity for Early Ainputation . — Once the diagnosis of subungual 
melanoma is made, amputation of the digit should be considered as an 
emergency, because the day or time of the metastases can never be 
foretold. The number of phalangeal joints to be sacrificed depends 
on the proximal extent of the tumor. Conservative surgical excision 
with preservation of tlie terminal phalanx is hazardous. 



Kip. S. — lii'ciirnnt iny.vom.'itou.s cy.st ot nail bcil and nail matrix. 

Pmphyhictic Dissection of Rcyional Nodes . — A study made two years 
iifro of all malignant melanomas of the extremities revealed the di.s- 
tressiiig information that radical dissection of the primary melanoma 
often was not curative in it.self, even in patients in whom no regional 
l.vmi)h nodes were palpable. Some of fhe.se imfients would return 
during their observational period with large confluent nodes contain- 
ing metastatie melanoma which was not ob.scrved at the previous visit 
The decision was made to dissect otit the regional lymph nodes ns a 
rotttim> iiroecdtire even if the nodes were not palpable. The wisdom 
of tins rontim. pra.-tice lias been proved by fl,e subsequent micro- 
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lesions in Uic i-cgion of the nnils. Fourteen of tlie sixteen patients 
sludietl at the Memorial Hospital had ciircttenient.s of the nail heels 
in other clinics prior to the determination of the correct diagnosis. 
Incision and enrettafre of tliese so-called black cancers arc hazardous 
procedures beeansc they facilitate infection of the tumor ajid probably 
hasten the dissemination of the melanoma by metastasis to other 
rcfrions. 

The pei’centafic ol enres for snbnnfrnai melanomas is higher than 
for melanomas of any other location. The reason for this advantage 
is not only the slow rate of growtli and the late period of dissemina- 
tion of these tumors, but also the unique location at the terminal ends 
of the plialangcs. TJiis situation is such that amputation of the in- 
volved x'cgion is usxially a curative procedure if no mcta.stases have 
oecxirred. Melanomas of other locations are not so amenable to radi- 
cal surgical extirpation xinle.ss crippling deformities or extensive loss 
of tissue are suffered. The end re.sults are summarized in Table II. 


Tadle II 


Kxn Rf.sui,ts or Scdu-s-quat. StEEA^•o^fAs Treated at the Memomai, Hospitai., 

1017 TO 1937, IxcLUsm: 


PIIKVIOUS TnF*i\TMKKT AN'P COS'- 

Diriox AT timp: or admission 

TO MKMOniAL HOSPITAL 


dead 

1 auve* 

TOTAL 

\V1TH 

recurrence 

MTTJI NO EVI- 

DENCE or 
RECURRENCE 

WITH 

recurrence 

Total 

10 

s 

5 

3 

1. Amputation elsewhere, with 
involvement of nodes on ad- 
mission 

7 

0 mo. 

(5 cases) 

151A yr. 

2% yr. 

2, Curettement clseadiere witli 
involvement of nodes on ad- 
mission 

o 

4 mo. 

1 yr. 

S yr and 7 
mo. 


3. Curettement elsewhere, with 
no involvement of nodes on 
admission 

4 


3 mo. (under 
treatment) 
2y. yr. 

9% yr. 

511 yr. 

4. No previous treatment, except 
salves, with no involvement of 
nodes on admission 

2 

3Vt yi- 
(immediate 
recurrence) 

2 yr. 



•Five-year survival: Alive, -n-iUi recurrence, 1 (G.25 per cent) ; alive, with no 
evidence, 3 (18.75 per cent) =4 (25 per cent). 


TREATMENT 

All reported cases of subungual melaiioina. have been treated by sur- 
irical interveutioii. IMalignant melanomas of all locations are uotori- 
misly radioresistant and those located in the nail bed are doubly so 
hpcause of their situation. The nail bed is not a good tissue for the 
reaction which accompanies curative doses of radiation. The dose of 
nr roent«en rays necessary to sterilize a subungual melanoma 
” St“ .1 t^c h. If of .„e 
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method of surgical treatment, they may grow in blocked lymph a'cs- 
sels or he emptied into a fresh wound. 

The following case reports represent the different groups ineluded 
in Table II: 

1. Ampuidtion Elsewhere Wifh Ivvolvcment of Ecgional Aodcs ai 
ihe Time of Admission io ihc Memorial Hospiial . — 

Case 3. — M. V. T., u ■woman 40 years of age, applied to the Alemorial Hospital 
Nov. 7, 1933. 

Four years before tlie patient had had a sliglit injury to her left index finger- 
nail. She thought a splinter was lodged therein. There followed a long series of 
treatments for paronyehial infection. About twelve curettements of the nail bod 
were done for more than three years. The terminal phalanx finallj' was amputated. 
Six months later the terminal portion of the amputated finger became enlarged, red. 
and extromelj- painful. Following this a second amputation was done so that the 
.“ccond phalanx was removed. Within a few more months the proximal phalanx 
was removed. 

During the last year the patient noted the continuous appearance of new sub- 
cutaneous nodules in the palm, forearm and arm, left chest wall, left abdominal 
wall, scalp, and loft back. Some of these nodules have been excised and others 
treated by the insertion of gold seeds. The regression of the nodules treated by 
radiation indicated that the tumor Iiad at one time been rather radiosensitive. 

In the scalp there were from six to eight subcutaneous nodules varying from 4 to 
8 mm. in .size. In the left palm and in the subcutaneous tissues of the left fore- 
arm and arm there were about twenty subcutaneous nodules, the largest of 
wliicli was 2 cm. in diameter. Tlie abdomen showed no enlargement of the liver 
or palpable masses. A diagnosis was made of malignant melanoma with dissemina- 
tion. 

Palliative doses of roentgen rays and radium were given to all the known melanotic 
nodules during the next three months. There was no ai)prociable local or con- 
stitutional benefit. 

Her condition was unimproved. Tlie i)atient died on Nov. 7, 1933. 

CAsy; 2. — 11. B., a nuile sigod 5:! year-s applied to the Memorial IIosj)ilal Sept. 14 
1931. ‘ ’ 

In l!t2.1 a sore sippeiired under the nail of the groat toe of the right foot. The 
nail crumbled. Iodine was ynyjdied, which de.»iccated the sore. The nail "rew 
out again iind a diselmrge aiiiyeared. The nail was removed and the nail bed 
MTn]ied. ^YheIl the nail grew out again, the discluirge recurred. From ].92(; 
to li)2S there were severyil curettements. In 1930 x-ray treatments were 
given, with no response. In .Tanuary, l!t;tl, tliere was evidence of melas- 
(iisis to the right groin. In April, 1931, the matrix of tlie diseased nail was cut 
away. In .lune, 19:’.I. there wsis swidling of the left cervical lymph nodes. In 
.Vngust. 1931, !i roentgenogram of the chest revealed jilcunil metastasis. The imtient 
conglied up black clotted blood. 

On yidmissinn the right tee had la-en amputated through the distal joint with 
no rcmirrcnce in the stump. Doited over the patient’s trunk, arms, .and thighs 
were immcrinis subculaneims. firm nodules, sphcric:il and ovjil, varying from 0..1 to 3 
cm. in diameter. Some r<f tlie smaller nodules Were surrounded by rones of ec- 
chymoMs. In the right groin was a group of enlarged elastic nodes and in the left 
Miprachiricular space was a mass cm. in diameter over which the skin was red- 
dened.. 
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Interval BcUvcca Amputation and Regional Lymph Node Dissection. 
Amnhvv ohsoi-valn.n has boon Dial, a.i oleinent of dan-er exists in per- 
(aniiii- l)o1|i tile excision oi flie primary melaiionia and flie dissection 
of refiional lynipli nodes at, the same ojicrative seanee. This procedure 



Fig, 9. — Recurrent melanoma of arm, thumb, and axilla. 


has been followed too frequentl}' by tlie development of netv melanotic 
jiodules in tlie intervening limb or b.v diffuse recurrence in the axillary 
or inguinal wounds (Fig. 9). The practice now is to amputate first, 
then perform the regional lymph node dissection one to two weeks 
later if there is gross evidence of metastatic involvement and six 
weeks later if the dissection is eon.sidered prophylactic. If melanoma 
cells are in transit in the lymphatics, they may be filtered out in the 
lymph nodes during this time; whereas, in the previously stated 
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The patient's general liealth had been excellent until about two weeks prior to 
admission to the Memorial Hospital, when she noticed shooting pains under the 
right armpit, and about ten days later there was a hemorrhagic discoloration of the 
skin of the right breast. She noticed the coincidental presence of a mass in the 
right axilla. She was referred from another hospital for further treatment. 

Examination showed no evidence of recurrence in the right index finger. In 
the right axilla was a bulky indurated movable mass measuring about 6 by 8 cm. 
in diameter. The skin of the tail of the right breast was yellow and erj-thematous 
in blotchy areas. A film of the chest showed a small circular shadow of increased 
densitj' measuring about 1 cm. in diameter in the lateral portion of the right 
subapical region, with another nodule, somewhat larger in size, just lateral to the 
lower pole of the left hilus region. These nodules represent metastases. 

On March 14, 1934, a palliative left radical mastectomy was performed. Con- 
valescence was uneventful. 

On May 5, 1934, the patient was admitted to the observation ward at the Belle- 
vue Hospital. From there she was transferred to the Manhattan State Hospital 
where she died on June 15, 1934. The diagnosis was psychosis with cerebral 
arteriosclerosis. 

Case 5. — G. S., a machinist, aged 62 years, applied to the Memorial Hospital on 
Oct. 10, 1934. 

In March, 1933, the patient hit his thumb ndth a hammer. The blow knocked 
oil part of the side of tlie thumb, leaving a raw bleeding area at one side of the 
nail. The lesion never healed, but slowly increased in size, forming a cauliflower 
tumor which bled easily and was dark in color. In August, 1933, the thumb 
was amputated. At this time a tumor developed in the left forearm and a tumor 
in tho left axilla was noted. A month later axillary dissection was done. The 
patient was free of symptoms for several months. Then the tumor recurred under 
his arm, growing steadily, and the tumor on the forearm increased in size. 

Examination revealed the loft thumb mis.sing beyond the interphalangeal joint. 
On tho skin of the forearm about midway between the wrist and the elbow over 
the radius was a tumor 2 cm. in diameter. The tumor in the left axilla measured 
IS by 13 by 22 cm. 

X-ray treatment in fractionated do.'es was gi%-en from Oct. 11 to Oct. 25, 1934 
to tho left shoulder girdle, anterior, posterior, and lateral fields. 

The general condition of the patient was not good enough to permit an infer- 
scapiilothorncic amputation. 

On .Tan. 7, 1935, the patient complained of pain in the small of the back, sug- 
gesting involvement of tho lumbar vortobrac. There was a bulky axillarv and left 
supraclavicular involvement and many .skin nodules on the left cliest wall as well 
as the upper arm. Tho liver was greatly enlarged, and the patient was considered 
to be in tho terminal stage. Ho died on Jan. 26, 1935. 

C,\.si; 6.— F. IV., a physician, aged 71 year.«, applied to tho Memorial Ho'-nifal 
March 18, 1935. ’ 

In 1887 an ingrown nail on the right big too was removed but the matrix con- 
tinued to grow. This overgrowth of the matrix w.as removed in 193.1. The nail 
did not grow and an ulceration appeared over the nail Wd. Tliis bled easily and 
an oflensivc discharge wa.s constantly present. During the course of a year he re- 
ceived two x-ray treatment.s and one radium park treatment. The lesion’ he.aled 
tempomril.v. In 1934 the first too was removed with resection of the inguinal Ivmph 
no<les. TI.0 patient then went to England where he had resection of the femoral 
lymph no<les and x-ray therapy over the iliac region, two ports, anterior nnd 
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Corfiiin facts in this case, such iw the ividesprend rapid dissemination, the oc- 
currcnco of cccliyniosis accompanying the appearance of new nodules, tlie fact tliat 
tlie patient had noticed spontaneous regression of some nodules and that he noted 
some regression of the tumor in the right groin following x-ray treatment, all sug- 
gested that this melanoma might bo somewhat more radiosensitive than usual. 

Ho was admitted to the ward for continuous irradiation to the entire body by the 
Heubloin unit. Sept. 15 to Oct. 32, 1931, 523 hour.s, 225 r. On Nov. 3 new metastatic 
nielnnonias appeared, and the patient gradually became worse. At his own request, 
on Nov. 14, the patient was trnn,sforred to a hospital in Connecticut whore he died 
on Dec. 9. 

Tho nutop.sy report showed the following organs involved: sternum; pleural sur- 
face of the pericardium over the right auricular region; heart, just under the endo- 
cardium, in tho right auricle a small tumor; liing.s; abdomen, chiefly in tho mesentery 
of both largo and small intestines; extcn.sivc involvement of the retroperitoneal Ijunpli 
nodes, tho uriunrj- bladder, and kidney. 


Case 3. — E. \V., a negro male laborer, aged 59 years, applied to the Hemorial 
Hospital on Aug. 2, 192S. Ho had always been in good health until tho present 
illness. 


Early in 192C ho injured his left thumbnail. After some palliative treatment, 
the nail was removed, but the lesion grew rapidly to involve the entire distal 
phalanx. At another hospital in December, 1927, an amputation was performed 
at tho mcfncnrpophalnngcal joint. Tho wound healed .«ati.'fnctorily by primary in- 
tention. In Hay, 1928, tho patient felt a small mass in the left axilla, which grew 
rapidly. 

On examination at tho hlemorial Hospital, the wound at the base of the left 
thumb appeared to bo healed with no evidence of disease. In the left axilla there 
was a hard, fLxod, inoperable mass composed of fused nodules the size of an orange. 
Tho mass extended anteriorly and subpectorally. There was free arm motion. 
Another node was felt in the supraclavicular region. A radiograph of the chest 
was negative for metastasis. 

Microscopic examination of the tumor of the thumb showed a melanoma com- 
posed of interlacing fusiform cells with hj’perchroniatic nuclei and abundant intra- 
and extracellular pigment. There were frequent mitoses. The colls were arranged in 
infiltrating strands and whorls, characteristic of melanosarcoma. The diagnosis of 
melanoma was confirmed by Dr. Ewing. 

The left axilla and left supraclavicular space were treated by combined external 
irradiation, using high voltage x-r.ays and the radium element pack. 

On Oct. 24, 1928, the axillary and supraclavicular nodes appeared slightly smaller. 
On Nov. 28 1928, the axillary tumor showed definite diminution in size, but both 
supraclavicular fossae contained hard palpable nodes. On Jan. 1, 1929, informa- 
tion was received of the patient’s death. In the terminal period of his disease 
he suffered severe pain in his head, particularly at the base of his skull. No 
necropsy was performed. 

Case 4.— C. D., an Irish woman, 46 years old, applied to the Memorial Hospital 


on March 13, 1934. 

A window sash had fallen on her finger about a year previously, and for about 
a month afterward the finger was black and blue, quite painful, and swollen. This 
A rmeared but a few weeks later there was a blackish blue discoloration of the 
'^•7 bed extending into the skin around the base of the nail. There was occasional 
ff a- „ 7 ,ni- never any formation of a demonstrable tumor or an ulcerated lesion. 
In October, 1933, amputation was performed, at the interphalangeal joint, followed 
by an uneventful convalescence. 




Fig. in.-Subung>.al melanomas.^ ^A.^Ca|e 8,; Case 11 ; C, Case 13; D, Case 14; 

measuring al,out S mm. in .liametcr (Fig. lOJ). In the left axilla there was a 
large, firm, movable lymph node about the size of a lemon. ' ' 

On July 7 the left thumb was amputated and a left 'a.xillarv dissection was ear 
r.cd out. The mroroscopic e.xamination of the specimen from the thumb amputated 
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po.slorior over (ho rifjlil. Unvor qtmdtanl. A 
inis removed from Hu. sciir over the fomorjil 
mclniioinn. 


ivooh jirior (o admission a small node 
rofiioii. Tlip report ivas positive for 


The physical (-xamination revealed an elderly man i„ c.veelient condition for his 
ngo. Jhe area over the right ingiiimil region and over the right femoral region 
shelved o[iomfive sears and Tadiutioii efTeels, induration and thickening of the tissues. 
Tliere were a few soft imipnhie nodes in the loft inguinal region. 


The treatment at tlie Jtemorial JIo.spita) eon.si.sted of e.vtcrnal irrndi.ntion using 
fractionated dose.s of liigii voltage .v-r/iys and a similar plan of radium pack e.v- 
jiosiire. Two si'rie.s of treatments hy Coley's toxins were given intraniu.“cularlv 
and intravenou.sly for a total of twenty-five injections. 

A second femoral dissection was advi.scd, but the patient decided to return to 
Toronto, where this operation ivas performed on .Time 2-1, J!KS. 


C.\KB 7. C. A., a wliile male clerk, aged .10 years, njijilied to the Memorial 
Ilo.spifal on Aug. ■}, l.ood. 

About four nnd one-half years prior to iipplication, the patient, observed a small 
black streak in the right thumh nail, whieh persisted and gradually increased in size 
to involve the entire nail. 'I'hc nail finally heeamc ulcerated. The nail was curetted 
but did not lieal, and the lesion ineroased in size. Anotlicr curettage was done 
without, improvomeiit. In April, 1922, four months before application, the p.atient 
noticed a iumii about flic size of a small egg in the right axilla. This axillary 
tumor nnd the two distal plialange.s of the involved thumb were removed at another 
institution in .Tuly, 3922. Mieroscopic preparations of tlic.'c tumors were loaned 
to the Memorial Hospital, where the diagnosis of malignant melanoma was wade. 

On admission a small .skin nodule was found near the scar of the thumb. A 
thiekoned plaque 2 by d cm. in diameter was present in the lower end of the linear 
axillary sear, A node of suspicious character could be felt high in tlic right axilla. 
It was difficult clinically to determine whether tliis induration and lympliadenop- 
athy were recurrent melanotic tumors or inflammatory swellings. 

The nodules on the thumb and in the axillary sc.ar were trc.ated by low voltage 
roentgen rays and by the application of emull radium plaques at a distance of 1 cm. 

Tlie nodule on the thumb and the indurated plaque in the axillary scar had dis- 
appeared completely by Aug. 12, 1922, which is sufficient evidence to question the 
neoplastic nature of these so-e.allcd recurrences. There was no evidence of disease 
at the last examination on Aug. 1, l.d.lS. 


2. Cttrciicmoit Elsewhere. WifJi hivolvrmcni of Regional Nodes at 
the Time of Admission to the Memorial Hospital . — 

Cask S.— J. X>., a clothes operator, .aged IH years, applied to the Memorial 
Hospital on June G, 1034. 

Six years prior to admission, he had pinched his left thumb in a machine, follow- 
ing which a black discoloration appeared under the nail and the nail came off. About 
three years before admission, he noticed a small granular outgrowth on the dorsal 
aspect* of the nail bed. A biopsy was done at another hospital, with the diagno.sis 
of "infiltrating novocareinoma of the melanoma type." Nine days later he received 
two skin units of -x-rav tlierapv. The wound healed and the patient had no further 
t ble until April, 1931, when he pricked his thumb with a needle. A small 
"""ular nodule appeared which gradually increased in size. About this time ho 
^tlced a mass in the left axilla which gradually increased in size. He was referred 
by the hospUal which had made the previous diagnosis. 
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3. Gurettement Elseivliere, With No Involvement of Regional Nodes 
at the Time of Admission to the Memorial Hospital . — 

Case 11. — C. E., a male, aged 64 years, applied to the Memorial Hospital on 
May 28, 1935. 

About ten years before this, the patient had noticed a black band involving 
the central subungual tissues of the right index finger. This remained static for 
seven or eight years, then disappeared completely. Sometime later a similar discolora- 
tion appeared at the mesial edge of the nail, involving the tip of the finger. In 
January, 1935, a small pigmented papillary tumor developed at the mesial edge of the 
nail, near the center of the previously described area. This small tumor, the size of a 
pea, was removed on April 1. Healing was progressive. There was no pain and no 
evidence of inflammation. 

Examination showed that the mesial half of the nail of the right index finger 
had been removed. The remaining half was somewhat elevated. There was a black 
pigmentation of the soft tissues of the tip of the finger which extended into the 
subungual region. (Fig. lOB.) There was evidence of rather recent infection. 
There were no palpable lymph nodes in the right axilla. 

On June 3 the finger was amputated at the level of the midphalangeal joint. 
Later, additional incision and drainage were done in order to lessen the severity 
of the hand infection. On July 3 the patient was discharged, to return twice a 
week for dressings. On Sept. 23 the hand was well healed, with excellent function. 
There were no palpable right axillary lymph nodes. In view of the patient’s age 
and recent hospitalization, prophylactic axillary dissection was not done. The 
patient has been alive with no evidence of recurrence for two and one-half years. 

Case 12. — C. M., a physician, aged 46 years, came to the Memorial Hospital in 
January, 1932. At that time he was under the care of a Boston surgeon who wished 
an opinion. Dr. Ewing termed the biopsy an extremely low-grade but definite 
subungual melanoma. Amputation of the terminal phalanx was advised, but it was 
not done in Boston. 

In 1924 the patient had noticed some discoloration of the nail which looked like 
a sliver. The nail was intact for about a year, then started to discharge, becoming 
a chronic whitlow with attacks of acute inflammation. In March, 1931, he injured 
his left thumb, following which some of the nail was removed. There was a second 
injury in June, 1932. The nail had been removed on three different occasions. 

On Sept. 13, 1932, he made application to the Memorial Hospital. The examina- 
tion showed a perfectly definite black recurrence in the nail bed, measuring roughly 
3 by 5 mm. There was also one tiny suggestive nodule lateral to this but it was too 
small to be certain whether this was a recurrence. There was an enlarged node in the 
left midaxilla. He complained of some pains in the lower lumbar region. His general 
health was good. 

On Sept. 13, the terminal phalanx of the left thumb was amputated. The micro- 
scopic report gave the diagnosis of melanoma. Aspiration biopsy of the axilla showed 
no tumor cells. 

The left axilla received 38,000 mg. hours of radiation by a 4 gm. radium element 
pack applied at a radium skin distance of 10 cm. 

In October, 1932, the nodes in the axilla were much smaller, and a year later 
they had disappeared and there was no evidence of disease. In November 1934 
they recurred, and a month later the patient wrote for advice regarding the axillarv 
dissection. In .Tanuary, 1935, this was done in Boston. In June, 1935 the chest 
was completely filled with metastatic nodules. The liver was not enlarged’ and there 
was no evidence of metastasis other than in the chest. The date of death was not 
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»t. th(, molacarpopImJniifjonl joint ahow'od melanoma, Krade ITT. The micro- 
aeop,c e.vnn,ina(ion of the axillary lymph node showed melanoma, grade IH. 

iio U wounds healed by primary intention, nnd the patient was discharged in good 
eomht.on on .Tuly dS, When he reported on Sept. 17 there was no cridenee of 

.i.sease but, considerable lymphedema of the left arm. The arm could not be extended 
above the level of the .shoulder. 


On Oct. do the patient'.s i)hj’sicinn telephoned that he was hemiplegic (a sudden 
vascular accident) and that his condition was critical. Word was later received of 
his death on that date. 


Ca.sk P. a. r., a man, 59 years of age, applied to the Memorial Ho.spital on 
April IS, dOSO. 

Three years prior to admission a chiropodist cut the nail of the great foe. This 
did not heal nnd so-called "proud tlc.sh" had grown over the edge. He was operated 
upon in Germany nnd a skin graft was done. 

On admission the end of the groat toe was occupied by a tumor about 3 cm. 
in diameter. It bled fairly cn.^ily but was not tender. In the left inguinal region 
were a few rather tirni nodes and n few other firm nodes running along the course 
of the femoral vein. 

On April dG, d930, the patient was admitted for amputation of the left great 
too and excision of the tumor in the left groin. The inguinal nodes and surrounding 
fat were removed en mas.se. One node about 2 by 2 cm. in size was seen to contain 
metastatic melanoma. The pathologic report showed the contents of the inguinal 
region to be fat and fibrous tissue, at one end of which were two inguinal nodes, in- 
tensely black, fairly soft, and evidently containing metastatic melanoma. 

The groat toe was amputated. The pathologic report was as follows: The nail 
is absent. Springing from the matrix of the nail is a fungating tumor with over- 
hanging everted mnrgin.s. It is roughly divided into three distinct lobulations. The 
margin of the toe is surrounded by a thin border of black which is characteristic of 
subungual melanoma. The tumor proper is reddish gray, with one small central 
pigmented spot. On the medial side of the toe, a cm. posterior to the line of 
excision, is a tiny black spot firmly attached to tlio fascia. 

On May 29, 1930, the patient was discharged in good condition. When seen in 
the clinic on Oct. 15 there was no evidence of disease. Dcatli occurred in Ma.v, 
1931. 


Case 10. — W. M., a wiiito male, aged 34 year.s, applied to the Memorial Hospital 
on May 27, 1929. 

Two years previously a small black spot had appeared on the nail of the right 
forefinger. This gradually increased until the whole nail was black. Tliere was no 
pain nor any similar change in any other part of the body. His physician discovered 
an enlarged Ij-mph node in the infrnclavicular region and a nodule in tlie right chest. 
These were not typical of melanoma, but external radium therapy was given, with 
disappearance of the questionable lymph node and cutaneous nodule. 

On May 15, 1930, disease seemed to be getting worse, amputation was 

advised. Tliis was refused. The patient then went to Germany where scrapings from 
the blackened nail were examined microscopically and found on culture as well fo 
contain a black pigment-producing fungus (onychomycosis uigrescens). On his return 
the United States, bearing these cultures with him, he ridiculed the original 
/■ rrZsis of subungual melanoma. The diagnosis was adhered to, liowever, because 
f « e coal black line of pigment bordering the nail. Finally, ho consented to 
‘ flic snecimen was then found to be true malignant melanoma (Fig. 
amputation, and ^ „„ 3 ,.idanee of disease. On June 
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been perfectly normal. The bluish discoloration persisted without change in size 
or color until January, 1927, when it began to grow and soon, became ulcerated with- 
out obvious cause. The only treatment had been the application of sundry salves 
to the toe. 

On the outer surface of the left fourth toe, there was an elevated, ulcerated 
tumor, 3 by 2 by 2 cm. (Fig. lOE). This mass was soft and slightly movable on the 
toe. A radiograph of the foot on Aug. 10, 1927, showed atrophj' of disuse, hut no 
evidence of invasion of the bones of the foot by the tumor. 

AMiile the patient was awaiting admission to the hospital, she received one high 
voltage roentgen-ray treatment over the involved toe. On June 29, 1927, the fourth 
toe was amputated. The histologic diagnosis of the tumor by Dr. Ewing was non- 
pigmented melanoma, grade III. The wound liealed satisfactorily. On Aug. 9, 
1927, a small brown lump was noted in the center of the scar of amputation. This 
nodule was excised on Aug. IS, 1927. Histologic examination of this tissue showed 
a few pigment-bearing cells in the vessel sheaths of the derma but no definite tumor 
tissue. The patient was seen periodically in the clinic until April 4, 1928, during 
wiiich time there was no evidence of recurrence. Slie was lost to observation until 
Nov. 5, 1928, at which time the toe stump was well healed, the general health good, 
but a large hard tumor was evident on the inner aspect of the left thigh. 

The patient refused surgical and radiation treatment. Several new tumors 
appeared on the left leg. In June, 1929, these tumors were excised at another 
hospital. In August, 1929, the lower end of the recent incision was hard and 
slightly elevated bj’ a recurrent tumor mass. In September, 1929, the scar on 
the thigh was surrounded by many hard subcutaneous nodules. In November, 
1929, she complained of severe pain in the lumbar region. New tumor masses were 
evident in the left groin and popliteal space. In December, 1929, the tumors on the 
thigh were increasing in size and many new nodules had appeared over the entire 
leg. There was rapid loss of weight and strength. On Jan. 22, 1930, when last 
seen, the patient was bedfast and seemed to be completely paralyzed. This condition 
was attributed to cerebral metastases. Death occurred on Sept. 7, 1930. 


Case 10. — M. G., a white woman, 08 years of age, applied to the Memorial 
Hospital on Nov. IS, 1935. 

About five years previously the patient had noticed a small black area on the 
skin bordering the nail bed of the left great toe. Tliis became infected and she 
was treated at another hospital four and one-half years ago with ointments, whirl- 
pool baths, and lamps. The nail became markedly deformed at that time. She then 
wont to a dermatologist who prescribed an ointment, diagnosing the disease as 
probable ringworm. The condition improved until about three years prior to ap- 
plication. She noticed that the skin on the dorsum of the toe was gradually becom- 
ing black. Two j-ears before application she noticed a black area on the anterior 
and ventral surfaces of this toe, which had slightlj- increased in size. Five weeks 
prior to application she went to the clinic of another hospital. Amputation was 
advised, but she refused to have it done. This hospital referred her to the Memorial 
Hospital. 


On examination, in the dorsum of the left great toe there was a black area measur- 
ing in its largest diameter 2.5 by 2.5 cm., irregular in outline, with sharply defined 
borders. The nail was deformed and thin in its anterior portion. In the antero- 
vcntr.al surface of the great toe there was one black area 1.5 cm. and discoloration 
of the skin, with moderate keratinization of the eentral area (Fig. lOF) Situ- 
ated in the dorsum of the second toe there was a small 2 mm. darkened area in the 
web directly between the second and third toes another one, and in the 'medial 
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Cask 1 .! JI. ]>., ,i ]{,issij,ii .lowish Iioiisowifc, npci] 57 rears, applied to the 
Alemonal Ilosjuial on Ajnil d, ■ 

In two years jirinr to applioalion, tlio patient noticed Weeding under the 

I lie nail was split but not elevated. Xo pjiin was e.vperienced 
at this time. The bleeding contimied until the nail was partially removed and the 
lesion curetted at another ho.sjiitnl in Scjiteniber, ]!)27. On A'ov. 2S, J.02S, the 
sanguineous discharge recoiiinieneed. Sudden severe pain wn.s IcU in the too on 
JIareh Iti, 3928. 


Under the right great toenail was an ulcerated, reddish tumor nicasiiring 2 by 1 cm. 
and eleyating the nail (I'^g. 30C). Tliere were no palpable nodes in the popliteal 
or inguinal regions. A biop.sy was rejiorted on :March 3.3, 3928, as suggestive of 
melanoma. 

On March Jo, 3928, the great right too was amputated at the midpoint of the 
first metatarsal bone. iSection through the toe and lesion .showed numerous granular 
areas, tieeked with brown pigment. The miero.seopic diagnosis by Dr. Ewing was 
melanoma, grade 111 , radioresistant. Histologically the tumor was composed of 
solid sheets of cells with very few invasive tendencies. The overlying epidermis 
was thin and fiat toned by the pressure of the subjacent tumor. Tliere was con- 
sideraldo l.vmphocytic infiltration of the stroma. The cells wore large, spheroidal, 
and epithelioid, with granular cytoplasm, large ovoid nuclei, and well-marked 
nucleoli. There wore very few s])imllc cells and infrequent areas of pigmentation. 

On May 3, 3929. one largo lymph node of indefinite nature was felt in the right 
inguinal region. An iiumediatc treatment was given by the radium clement pack. 
The node disajipeared and there has been no further evidence in the foot of in the 
groin, a survival of nine and three-fourths years. 


Case 3-1. — A. I?., a woman, 50 years of age, ap])licd to the Memorial Hosiiital on 
July 23, 3937. 

In August, 39.31!, the patient had scratched her finger with a piece of tin. This 
healed, but three or four months later .she hit the same region on a gas jet. A 
granular structure came on the dorsum of the right forefinger just beneath the level 
of the nail. It was incised several times and then disappeared. It recurred about 
three months prior to application. It drained some pus and grew so rapidly that it 
involved almost the entire distal portion of the terminal phalanx of her forefinger. 

The examination showed a soft, lobulated, radiating tumor of tlio nail bed, pushing 
the nail upward and forward aud splitting it and extending to the distal phalangeal 
joint (Fig. lOD). It was smooth and nppniciitly not ulcerated. It had many 
features of a pyogenic granuloma. The biopsy was reported as malignant melanoma. 
The h-mphoid tissue in the right a.xilla could be palpated, but there were no discrete 
nodes discernible. 

On Aug. 0, 3937, the right index finger was amputated at the second phalangeal 
joint. The wound healed satisfactorily. On Sept. 33, 3937, a right axillary dissection 
was performed. In the section of the fat three nodes were found, the largest of 
which measured 2.5 cm. in diameter. The microscopic examination showed melanoma 
in the peripheral sinus of one of the nodes. 

On Oct. 11, 1937, the finger was well healed, and there was no evidence of disease. 

•Vt the end of 1937 the patient was still reporting to the clinic. 


4. No Previous Surgical Treatment.- 


Case 15 woman, aged 57 3 'ears, applied to fiie iMemorial Hospital 

T e S 1927 

°°Trn years previously, in 1917, this patient Imd injured tlio fourth toe of her left 
foot Soon afterward she noticed a patch of bluish discoloration, 0.5 om. in dmmeter, 
£°tho region of the nail sulcus. 


She insisted that prior to the injury the too had 
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nr in tho groin. Tho liver is still slightly enlarged. The patient is .still being 
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ANGIOMATOUS TUMORS OF THE HANDS AND FEET 

Ashley W. Oughterson, M.D.', and Robert Tennant, M.D., 

New Haven, Conn. 

(From the Departments of Surgery and Pathology, Tale University School of 

Medicine) 

T he term angioma is here used to inelnde all those tumors arising 
from blood and lymphatic vessels and the various components which 
go to make up these structures. While angiomatous tumors are not 
strictly limited to the extremities, certain members of this group, such 
as the angioinyoneuromas, are rarely found elsewhere, and in Kaposi’s 
hemorrhagic skin sarcoma the initial lesion is most frequently found on 
the extremities. 

The noraenclatiire of angiomatous tumors is confusing, and in the 
past there has existed considerable difference of opinion as to the 
method of classification of these tumors. In the older literature a con- 
fusion of terms has grown up, many of wliich do not represent clinical 
or pathologic entities. On the other hand, any classification may be 
unsatisfactory since there is frequent difficulty in reconciling the clini- 
cal course of some of these tumors with their histopathology. Some of 
the obvious clinical features of these tumors may not he manifest in a 
classification based strictly on histopathologjL Such, for instance, are 
the difficulties encountered in attempting to explain the difference in 
appearance, rate of groAvth, character of pain, and metastasis in an- 
giomas presenting very similar microscopic pictures. 

I. Angiomas 

a. Vascular malformations 
1. ArterioAmnous fistulas 

2. Telangiectasis (port-Avine stain, hemangioma 
simplex, Amscular nacA’i) 

3. Angioma (venoAis, arterial, lymphatic) 
h. Angioblastomas 

1. Hemangioblastomas 
2. LyinphangioblastonAas 

II. AngiomyoneiAromas (glomus) 

III. Kaposi’s disease (idiopathic multiple hemorrhagic sarcoma) 

Tlie multiple etiologic factors in vascular tumors are again confus- 
ing, particularly the tissue of origin. This is illustrated by the differ- 
Pneejff opinion among the pathologists as to Avhat should or should 

Rocolvctl for publication, October 2T, 1938. 
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ANGIOMATOUS TUMOES OP THE HANDS AND FEET 

Ashley W. Oughterson, M.D., and Robert Tennant, M.D., 

New Haven, Conn. 

(From the Departments of Surgery and Pathology, Yale University School of 

Medicine ) 

T he term angioma is liere used to include all those tumors arising 
from blood and lymphatic vessels and the various components which 
go to make up these structures. While angiomatous tumors are not 
strictly limited to the extremities, certain members of this group, such 
as the angiomjmneuromas, are rarely found elsewhere, and in Kaposi’s 
hemorrhagic skin sarcoma the initial le.sion is most frequently found on 
the extremities. 

The nomenclature of angiomatous tumors is confusing, and in the 
past there has existed considerable dilference of opinion as to the 
method of classification of these tumors. In the older literature a con- 
fusion of terms has grown up, many of which do not represent clinical 
or pathologic entities. On the other hand, any classification may he 
unsatisfactory since there is frequent difficulty in reconciling the clini- 
cal course of some of these tumors with their hi.stopathology. Some of 
the obvious clinical features of these tumors may not be manifest in a 
classification based strictly on histopathologjL Such, for instance, are 
the difficulties encountered in attempting to explain the difference in 
appearance, rate of growth, character of pain, and metastasis in an- 
giomas presenting verj^ similar iniero.scopic pictures. 

I. Angiomas 

a. Vascular malformations 
1. Arteriovenous fistulas 

2. Telangiectasis (port-wine stain, hemangioma 
simplex, vascular naevi) 

3. Angioma (venous, arterial, lymphatic) 
b. Angioblastomas 

1. Hemangioblastomas 
2. Lj'mpliangioblastomas 

II. Angiomyoneuromas (glomus) 

III. Kaposi’s disease (idiopathic multiple hemorrhagic sarcoma) 

The multiple etiologic factors in vascular tumors are again confus- 
ing, particularly the tissue of origin. This is illustrated by the differ- 
enc^t opinion among the pathologists as to what should or should 
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not be called an endotbelionia. The vast inajowty of vascular tumors 
aie eongenilal, or at least the anlage is present early in life, even 
though the tumor may not become manifest until old age. It is fre- 
quentlj’’ difficult, therefore, to determine ■svhether trauma is a primary 
or secondary factor in the etiology. 

Angiomatous tumors may be classed under three main divisions. 
J'Jie first group, the angiomas, is composed of angiomatous malforma- 
tions and angioblastomas. Tiie angiomatous malformations inehjde a 
variety of conditions, both congenital and acquired, in which it ap- 
pears that intravascular pressure and local changes in the vascular 
wall plaj' a paramount role and in which there is little evidence of 
true neoplastic tissue. The angioblastomas include those tumors made 
up chiefly of masses of angioblastic cells undergoing rapid prolifez-a- 
tion and which appear to be true neoplasms. Mechanical factors may 
also play a role in this group in determming the size and progi’css of 
the tumor. The second group of angiomyoneuromas is composed of 
those tumors having a specific histology, as the name implies, and 
arising from a specific and now Avell-reeognized structure, the glomus. 
The third group, Kaposi’s hemorrhagic skin sarcoma, is included 
among the vascular tumors with some misgivings, since its etiology is 
unknown. Ho-wever, the tumors seem to be composed chiefly of vas- 
cular tissue. 

Angiomatous tumors, u'itli the exception of Kaposi’s hemorrhagic skin 
sarcoma, are of importance chiefi5'- because of the symptoms they produce, 
I’ather than because of danger of malignant change, 'riie question as to 
whether the term malignant may be applied to angioma, has been much 
discussed. Many of these tumors are localty invasive, eroding through 
bone, and when vital structures are involved they may result in death. 
This, however, only rarely occurs in the extremities, and then usuallj' 
in infants and associated with secondary infection. There has also been 
much discussion as to whether these tumors take on malignant features 
from the standpoint of remote metastases. Isolated case reports (Borr- 
mann, Sherman, Ewing, Langhans, Wright) have appeared from time to 
time in the older literature, the majority of these tumors having oc- 
curred in the internal organs. In many of the earlier case reports it 
seems quite likely that the tumors are not strictly of angiomatous 
origin. Metastatic tumors of the thyroid and kichiej^ as well as non- 
pigmented malignant melanomas and adenocystie basal cell cancers, 
have been mistaken for angioblastomas. However, there seem to be 
a few isolated authentic cases of metastasizing angioblastomas occur- 
ring on the extremities (Ward and Jonas). 

There have been a number of sarcomas reported (Speciale) as aris-' 

• cr from the sheaths of blood vessels, several of which have occurred 

tl e extremity There is also a large group of tumors under the 
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classification of endothelioma without angiomatous features. Because 
the histogenesis of these two groups of tumors is still not clearly 
established, they are not included in this paper. 

ANGIOMA 

The term angioma includes a variety of vascular alterations, many 
of which present few if any characteristics which would class them 
as neoplasms. In the present discussion we have divided the angiomas 
iuto two groups; (1) those which may be considered as vascular mal- 
formations, and (2) those which may be considered as true neoplasms. 
The latter we have designated as angioblastomas. 

In Geschickter ’s review of 300 eases of angiomas of the skin includ- 
ing all types, one-third were found in children under 10 years of age 
and of these 80 per cent were under 5 years. This age distribution 
fully emphasizes the importance of the congenital origin of many of 
these tumors. Nearly one-third of the angiomas of the skin appear 
on the extremities. 

Yascular Malformations . — Certain anatomic and phj^siologic observa- 
tions have jdelded information which is of value in explaining some 
of the Avascular malformations. Sabin has pointed out that the primi- 
tive vascular anlage is laid down in solid cords of angioblastic cells. 
An apparent liquefaction then takes place in which there develop 
spaces filled Avith plasma. These later develop into minute vessels or 
capillaries. The Siviss anatomist Aeby in 1868 expressed the opinion 
that the vascular system early in its development existed as a uniform 
capillary netAvork of vessels. This idea was stronglj’- opposed until 
injection methods finally established the essential truth of the state- 
ment. EA^ans has pointed out that the larger A'essels come into exist- 
ence only by the enlargement of certain fortuitously situated capil- 
laries AA^hieh assume a larger and larger function and develop into 
arteries at the expense of other capillaries Avhich accordingljj^ must 
regress. There are, however, other methods of development by branches 
from embryonic arteries and in the large organs Mall has demonstrated 
the development of a Avascular system from the so-called sinusoids. 

Thoma and other investigators have demonstrated that the size of 
a vessel and the thickness of its wall are dependent on the rate of 
flow and the intraA’^ascular pressure respectively. He states: “The 
increase in the size of the lumen of the vessel or what is the same thing, 
the increase in the surface of the vessel wall, depends on the rate of 
the blood current. The surface of a A-essel Avail ceases to grow Avhen 
the blood current acquires a definite rate. The vessel increases in size 
Avhon this rate is exceeded, becomes smaller when the blood stream is 
sloAved and disappears Avhen it is finally arrested.” “A second histo- 
mechanical principle may be added to this, viz., the growth in the 
thickness of the Avail is dependent upon its tension. Further the 
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tension oiMlie wall is dependent upon the diameter of the lumen of 
the vessel and uimn the blood pressure.” These observations have 
been elnboralcd by others by the transplantation of segments of an 
artery into a vein and vice versa. It has been found that the trans- 
planted segment takes on the charaeteristies of the vessel into which 
it has been transplanted. This obsei-vation is of importance in con- 
sideration of the many arguments as to whether a given angioma has 
arisen from an artery or a vein. Another, but less well understood, 
stiueture which inaj’ play an important role in angiomas is the arterio- 
venous anastomosis, the dcA’clopment of which has been described b}’ 
Clark and co-Avorkers. 



Fig. 1. — Angioma (vascular malformation) composed of numerous endothelial lined 
spaces in a loose connective tissue stroma without evidence of angioblastic prolifera- 
tion (xiOO), hematoxylin and eosin, 

Tlie aboA'C obsei’A'ations indicate some of the factors at Avork in the 
development of the normal A’ascular system, and unquestionably plaj^ 
ail important role in the development of these angiomatous malforma- 
tions. It is not clear Avhetlier a simple vascular inalforiiiation may 
deA'elop later into an angioblastoma, but the evidence n-oiild indicate 
that such a transformation may occur. 

Congenital arteriovenous fistulas are formed of fairly Avell developed 
arterks and veins, but frequently associated abnormalities of the vari- 
ous layers of the walls of the vessels are found. These are charac- 
terized by nodular overgrowtii of the intima, imperfect formation of 
the media Avitli a tendency to form Jeiomyomatoiis nodules and anen- 
rysnial outpocketings. While such angiomas may develop rapidly, 
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forming large tumors, there seem to be no other characteristics sug- 
gesting tliat they are true neoplasms. Obliteration of the arterio- 
venous opening or thrombosis of the A'essels u'ill result in a cure, 
although the number of intercommunications may be so great as to 
render this a major surgical procedure, or impossible. Reid, Holman, 
and others have emphasized the need for early intervention and have 
pointed out the likelihood of cardiac damage. 

Occasionally such arteriovenous communications are seen in their 
simplest form, as the so-called “spider naevus” appearing on the skin. 
Pressure with a glass slide will reveal the minute central artery feed- 



Fig. 2. — lymphangioma of leg showing site of operative drainage through which on 
abundance of lymph escaped. 


ing the surrounding venules. These frequently disappear spontane- 
ously, presumably by thrombosis, or they may develop into angioma. 
When seen in their early stages, obliteration of the small central arteiy 
by any means will result in a cure. Another group of angiomas is 
composed of what appear to be veins. They enlarge very slowly, usu- 
ally in the subcutaneous tissues, presenting a bluish appearance. Oeca- 
sionally they are painful. The port-wine stain or telangiectasis pre- 
sents another of these vascular malformations. It is composed of 
masses of dilated capillaries with no evidences of proliferation. 

:\Ialformations of the lymph vessels similar to those seen in blood 
1^™ m ^scribed. These lymph vessel malformations appear to 
on the extremities. The following is an illustrative ease report • 
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tension of the irnll is dependent upon the diameter of the lumen of 
the vessel and upon the blood pressure.” These observations have 
been elaborated by othens by the transplantation of segments of an 
artery into a vein and vice ver.sa. It has been found that the trans- 
planted segment, takes on the characteristics of the vessel into which 
it has been transplanted. This observation is of importance in con- 
sideration of the many arguments as to whether a given angioma has 
arisen from an artery or a A-ein. Another, but less v-cll understood, 
stiucture ivliieh may play an important role in angiomas is the arterio- 
venous anastomosi.s, the dei'elopment of which has been described by 
Clark and co-AVorkers. 



Pig. 1. — ^Angioma (vascular malformation) composed of numerous endothelial Jined 
spaces in a loose connective tissue stroma without evidence of angioblastic prolifera- 
tion (X^OO), hematoxylin and eosin. 

The above observations indicate some of the factors at ivork in the 
development of the normal vascular system, and Ainquestionably play 
an important role in the development of these angiomatous malforma- 
tions. It is not clear whether a simple vascular malformation may 
develop later into an angioblastoma, but the cA'idcnce would indicate 
that such a transformation may occur. 

Congenital arteriovenous fistidas are formed of fairly Avell developed 
arteries and A^eiiis, but frequently associated abnormalities of the varh 
ous layers of the walls of the vessels are found. These are charac- 
terized bv nodular overgrowth of the intima, imperfect formation of 
the media Avith a tendency to form leiomyomatous nodules and aneu- 
rysmal outpoelcetings. While such angiomas may develop rapidly, 
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Angiohlastoma . — Sabin bas studied tbe manner in wdiicb angioblastic 
cells are differentiated from the mesoderm and how following prolifera- 
tion solid cords of angioblastic cells are formed. Liciuefaetion takes 
place within these masses of cells so that a space filled with clear 
plasma is formed and lined by endothelium from the angioblastic cells. 
With this process in mind it is readily seen whj^ some of the angiomas 
are chiefly made up of solid masses of angioblastic cells and why there 
may be a varying number of capillary, cavernous, or cystic spaces. 
It also explains why in the treatment of such tumors obliteration of 
the vascular channels may not be nearly as successful in producing 
a cure as in the former type. 



Pie. i.- 


-Lymphangioma ol leg showing- widely dilated endothelial lined snaces extend- 
ing into the corium with no evidence ot angioblastic proliferation. 


These tumors may consist of numerous capillary or cavernous spaces 
with varying amounts of angioblastic cell proliferation. In other in- 
stances this proliferation predominates with masses of these cells and 
few vascular channels. Numerous cells in mitosis may be found indi- 
cating the active growth. This new growth extends and infiltrates 
the surrounding tissue and frequently compresses the vessels of the 
normal tissue. Because of the great variation in histologic structure 

tumors have been called capillary or cavernous an^io 

sarcomas, endotheliomas, etc. The most common of tirese hi’s'^ 
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Ca^K ]. W. Y. (No. C2552), a U-year-oW boy, entered the New Haven Hospital 
Aug. /, 193S, complaining of n swelling on the medial aspect of the left thigh of 
ton j cars’ duration. At the age of 4 years, ho had had poliomyelitis and while in 
the hospital a swelling appeared on the left thigh just above the knee^which was 
mistaken for an abscess and incised, but onl 3 ' clear fluid was obtained. Since that 
time the tumor had slowly grown larger. The scar had developed a marked keloid 
and at intervals would break down and a considerable quantity' of clear fluid would 
drain. Phj'sical examination revealed a doughy tumor of indefinite outline, G inches 
in diameter. 

The overlj’ing skin had the appearance of an ill-defined port-wine stain on which 
there was an increased hair growth. At operation the tumor with the overlying 



n-m 3 — Lvmphaneioma of leer. Operative specimen showins larg-e lymphatic spaces 
^ * jn the subcutaneous fatty tissue. 


skin was e.xcised. There was difficulty in distinguishing the limitations of the tumor 
from the surrounding fat, which could best be done by tlic difference in the cen- 
siotpppv of the tissue when cut as the tumor was traversed by very fibrous trabeculae, 
mi « tumor extended donm to but did not penetrate the deep fascia. The tumor had 
^ I Wood'supplv and was made up of largo spaces filled with clear fluid between 
filrous trabeculum Microscopically, it was composed of numerous endoflmlial lined 
fibrous trabec g^tedded in a dense acellular connective tissue. The tumor 

spaces of varj ug ,,i„ctly beneath the epithelium. In none of the sections was 
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Hemangioma of Skeletal Muscles . — Among tlie tumors occurring in 
the deeper structures of the extremities, and particularly in skeletal 
muscles, are hemangiomas. Because of their frequency and need for 
clinical differentiation, they are considered separately, although they 
in no way differ from angiomas elsewhere. Nearly 300 such tumors 
now have been described in the literature, approximatelj^ two-thirds 
of which have occurred in the extremities. They are nearlj^ twice as 
common in the lower extremit 3 ’' as in the upper. Thej^ are more likelj'' 
to be found in the larger muscles of the upper arm, thigh, and calf, 
but they have been reported as occurring even in the small muscles 
of the hand. The etiologj* of these tumors is not clear, but it is the 
consensus of opinion that the majority of them are probably congenital. 
They are more frequentlj^ encountered in the second and third decades 
of life, and nearty 95 per cent of all the tumors have been reported 
in patients under 30 j^ears of age. The importance of trauma as an 
etiologic agent is open to question. There have been some cases re- 
ported in the literature (Mailer) which suggest that the tumor may 
liaA^e folloAved the trauma, but, on the other hand, there is ahvaj^’s the 
possibility that there was a small tumor preexisting and the enlarge- 
ment maj' have been due to hemorrhage following trauma. 

Pathology . — The tumors are usualty round or ovoid, vaiying in size 
from less than one to several centimeters in diameter. The histologic 
picture A^aries greatlj', as it does in hemangiomas elseAvhere. For the 
most part they are composed of rather large blood spaces Avitli an 
endothelial lining and rather loose fibrous tissue. In some instances 
there maj’^ be such a marked proliferation of fibrous tissue as to lead 
easity to a diagnosis of sarcoma. HoAveA'er, thej' do not metastasize, 
and it is likelj’ that the feAv instances of recurrence (6 per cent) liaA-e 
been due to incomplete remoA'al. 

Clinical Features.- — The majority of these tumors are undiagnosed 
before operation. Thej' are usualty 4 to 5 cm. in diameter, situated 
deeplj' in the muscle. Some of the tumors are soft and compressible, 
AA'hile others are firm. Onlj- rarelj" has the tumor been adherent to 
the skin. A considerable number liaA'e shoum phleboliths on x-ray 
examination. Spontaneous pain is unusual, although there maA^ be 
pain and soreness associated Avitli exercise. In the larger tumors there 
may be limitation of movement and some loss of function. If the 
tumoi-s are adjacent to the larger ve.ssels or nerves, there may be atrophie 
changes. Occasionally there is a discoloration of the skin, sometimes 
dilated veins, and sometimes bruit. 


Treatment. —The treatment of the.se tumors is surgical excision. Fre- 
(lucntly the tumor infiltrates between the muscle fibers, Avhich undersro 

. '«ut, thcA may increase m size, making total removal still more 
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varieties among: tlie peripheral hemangiomas is the capillary type 
(Gesehicivter). In spite of the iipparent malignant appearance of many 
of tliese tumors, it is rare for them to develop metastases and only 
hj tlieir local infiltrative growth do they destroy tissue or interfere 
with function of a part. 

rile treatment of angioblastomas of the extremities is similar to that 
employed for angioblastomas elsewhere. The best cosmetic I’esults 
can be obtained by surgeiw if the tumor is small and the surrounding 
tissue loose. On the other hand, good resrdts can be obtained by 
radiation, although on the extremities the effect of radiation on the 
surrounding normal vessels deserves more consideration than when the 



Fis. 5. — Angioblastoma. Note extensive angioblnstic proliferation betjyeen yasciiJar 
channels forming solid cords of cells in many places (XlOO), hematoxylin and eosm. 


tumor is situated on the trunk. Sclerosing solutions also may be used 
successfully. 

Lymphatic vessels may be the site of origin of angioblastomas. These 
usually consist of congeries of lymph vessels which tend to be dilated 
and which may form large cysts. Proliferation of the angioblastic 
cells as well as of Ijunpli vessels may occur, although it is uncommon 
for this angioblastic cell proliferation to compose the major part of 
+tip tumor as is frequently seen in the hcjuangioblastomas. IMalignant 
Ivmphangioblastomas are so rare that as Stout states: “There are 
many pathologists who have never seen (or at least never recogmzed) 
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Brief Eevieiv of ihe Literature . — ^Tlie modern literature on glomus 
tumors dates from the observations of Barre (1920-1922), a French 
neurologist, and hlasson, 1924, a French pathologist. However, it is 
evident that these tumors were recognized as clinical entities at a 
much earlier date, although under different names. As is frequently 
true, it is difficult to determine who first recognized these small, pain- 
ful suhcutaneous tumors as a clinical entity. The term “painful suh- 
ciitaneous tubercle” was used by William Wood, of Edinburgh, in 
1812 in describing a clinical syndrome which he had observed as well 
as collecting several cases from the literature. His description clearly 
indicates that most if not all of these eases of “painful subcutaneous 
tubercles” were angiomyoueuromas. However, only one of his cases 
occurred on the finger. Numerous other surgeons previous to this 
time were undoubtedly familiar with this small, painful tumor, among 
whom may be mentioned Campes, 1760; Morgagni, 1762; Cheselden, 
1788 ; Bisset, 1792 ; Antoine Petit, 1799 ; and Dupuytren, 1835. With 
the advent of histopathology, further reports appeared (Kolaczek, 
1877; Kraske, 1880; and others) and diiring this period they were 
usually classed as angiosarcomas. Muller in 1901 changed the name 
to “perithelioma” and Batigne and Gaudy (1901) to “fibromyomatous 
angioma,” Other similar reports followed indicating that the tumor 
was being recognized as not a true sai’coma. 

Barre in 1920 reported a ease of a bluish tumor occurring under- 
neath the fiiiger nail associated with severe paroxysms of pain radiat- 
ing up the arm to the neck and i-ight side, associated with a Horner *s 
.syndrome and changes in the vasomotor reflexes. Excision of the 
tumor gave complete relief of symptoms. Barre gave this tumor, as 
well as others observed later, to IMasson for study, hlasson had ob- 
tained a similar subungual tumor in 1916. Stout summarizes his 
ob.servation as follows: “He was struck by the fact that all three 
tumors had the same mori)hology and that all the patients had suf- 
fered from ])aroxysms of pain. He noted that the tumors were made 
up of a tangled mass of well developed arterioles, some with smooth 
muscle in their walls, all of Avhich had peculiar ‘epithelioid' cells 


arranged about their lumens. Moreover, the supporting framework 
of the tumors contained large numbers of nonmyelinated nerves, some 
of which were directly continuous with the cytoplasm of the epi- 
thelioid cells. All three tumors had large corpuscles of Vater-Pacini 


compressed and flattened out against their capsules, and these Masson 
felt must have been responsible for the pain. Believing that such a 
growth must, represent the hypertrophy of some sort "of an oro-an 
because of its orderly arrangement and rich nervous eouuections'''he 
oxammed serial sections of fingers, and came upon peculiar arterio- 
venous anastomoses which exactly resembled the structure of the tumors 
ihese were found everywhere in the deeper layers of the skin of the 
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difficult; liciicc ear]}' excision is indicated. It is important to recog- 
nize that tliese tumors occasionally may grossly and microscopically 
simulate sarcoma, and amputation has been needlessly performed. 

Angioma, of Bones, Jomis, and Tendons . — ^Angiomas ai’e among the 
less common bone tumors, and, Avhile a considerable number are re- 
ported in the older literature, many of them ivere not true angiomas. 
The tumors are most frequently found in the second and third decades 
of life, although several have been reported in children. Frequently 
there is a history of preceding trauma. In the extremities they are 
usually near the ends of the long bones, although they have been seen 
in the midshaft. They are usually accompanied by a history of pain. 
There may or may not he a palpable tumor, and occasionally they 
have been described as soft or pulsating. The roentgenogram char- 
acteristically gives a multiloeidar or soap-bubble appearance with an 
expanding shell of paper thinness. Observation for a period may 
rcA'eal that the tumor is extending in one direction only. The majointy 
of these tumors have been described as cavernous, with little or no 
angioblastic tissue. 

■While these tumors are almost without exception uoumalignaut, 
they, nevertheless, require treatment because of local extension and 
destruction of bone. They are usually successfully treated by curet- 
tage, cautery, or radiation. 

Lymphangiomas and hemangiomas occur in and about .ioints and in 
tendon sheaths. These tumors may be congenital or may follow trauma. 
Occasionally these tumors are bilateral, indicating their congenital 
origin. They are usually accompanied bj' pain and bogg}' swelling, 
and the hemangioma occasionally pidsates. Some of these tumors fol- 
lowing ti’auma are associated with a throbbing pain and vasomotor 


disturbances. Occasionally they' may' disappear spontaneously, pre- 
sumably' by thrombosis. The axrthors have seen one case in which the 
tumor followed a traumatic injury to the rvrist. At operation profuse 
hemorrhage was encountered so that the removal of the tumor was 
given up. Following this the tumor disappeared, but the pain and 
vasomotor phenomena persisted and were relieved b.y a dorsal sym- 
pathectomy. The ly'mphangiomas of tendon sheaths and joints should 
be distinguished from degenerative cysts arising from the synovial 
membranes. The erosion of bone cannot be taken as evidence of neo- 
plastic tissue, since the same phenomena ma.v be observed in aneury'sms 
and glomus tumor. The majority of these tumors would seem to fall 
into the group of angiomatous malformations. 


ANGIOMTONEXJEOMA 


Tills remarkable tumor lias been recognized only in recent years and, 
.tn Its nnione histopathology', the severity of the .symptoms and the 
^ry^ololfe^Xortance o" the glomus, it deserves .special consideration. 
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Brief Bevieiv of the Literature . — The modern literature on glomus 
tumors dates from the obser-vations of Barre (1920-1922), a French 
neurologist, and Masson, 1924, a French pathologist. However, it is 
evident that these tumors were recognized as clinical entities at a 
much earlier date, although under different names. As is frequently 
true, it is difiieult to determine who first recognized these small, pain- 
ful subcutaneous tumors as a clinical entity. The term “painful sub- 
cutaneous tubercle” was used bj”^ William Wood, of Edinburgh, in 
1812 in describing a clinical s^mdrome which he had observed as well 
as collecting several cases from the literature. His description clearly 
indicates that most if not all of these eases of “painful subcutaneous 
tubercles” were angiomyoneuroinas. However, only one of his cases 
occurred on the finger. Numerous other surgeons previous to this 
time were undoubtedly familiar with this sxiiall, painful tumor, among 
whom may be mentioned Caixxpes, 1760; Morgagni, 1762; Cheselden, 
1788; Bisset, 1792; Antoine Petit, 1799; and Dupujdren, 1835. With 
the advent of histopathology, further reports appeared (Kolaezek, 
1877 ; Kraske, 1880 ; and others) and during this period they were 
usually classed as angiosarcomas. Muller in 1901 changed the name 
to “perithelioma” and Batigne and Gaudy (1901) to “fibromyomatous 
angioma.” Other similar repoi-ts followed indicating that the tumor 
was being recognized as not a true sarcoma. 

Barre in 1920 reported a case of a bluish tumor occurring under- 
ireath the finger nail associated with severe paroxysms of pain radiat- 
ing up the arm to the neck and right side, associated with a Horner’s 
syndrome and chairges in the vasomotor reflexes. Excision of the 
tumor gave complete relief of symptoms. Barre gave this tumor, as 
well as others observed later, to Masson for study. Masson had ob- 
tained a similar subuirgual tumor in 1916. Stout summarizes his 
observation as follows; “He was struck by the fact that all three 
tumors had the same morphology aird that all the patients had suf- 
fered from paroxj'sms of pain. He noted that the tumors were made 
up of a tairgled mass of well deA'eloped arterioles, some with smooth 
muscle in their walls, all of which had peculiar ‘epithelioid’ cells 
arranged about their lumens. Moreover, the supporting framework 
of the tumors contained large numbers of nonmj'elinated nerves, some 
of whicli were directly continuous with the cytoplasm of the epi- 
thelioid cells. All three tumors had large corpuscles of Vater-Pacini 
compressed and flattened out against their capsules, and these Masson 
felt iruist have been responsible for the pain. Believing that such a 
growth must represent the hypertrophy of some sort of an organ, 
because of its orderly arrangement and rich nervous connections, lie 
examined serial sections of fingers, and came upon peculiar arterio- 
venous ana.stomose.s which exactly resembled the structure of the tumors, 
ihe.se were found everywhere in the deeper layers of the skin of the 
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fingers, and in greatest nnnibers Avliere tlie taetile corpuscles of Wa^ner- 
Mcissner were present in tlie papillae. Somewhat similar structures 
had been described by Ruffini but without all the details noted by 
Masson, who could not be sure, therefore, that they were the same. 
Since this .structure was a glomus (i.e., a conglomeration or plexus of 
minute arteries or veins) be felt it .should have a distinguishing de- 
scriptive term and therefore called it a neiiromj’o-arterial glomus.” 

Since this time an increasing number of reports have appeared in the 
literature from all parts of the ivoidd, indicating that the tumor is 
probably of even greater frequency than at first supposed. 

tci iovciioiis Aiioxtoiuosis. The Nortnul Glow tis . — The histopathologic 
studies carried on by Masson and his associate, Ropoff, have led to 



Fi[r. 6. — Schematic reconstruction of a g-Iomus. A, Superficial preterminai artery. 
Aj)a, Terminal branch entering: capillaries. L, The side branch is the afferent artery 
entering tiie glomus dividing into four neiironuiscuJar arterioles. The elastica. of the 
afferent arteriole disappears as soon as the arteriole enters the glomus. Tlic wall of 
the vessel becomes thick due to an increase fn srnootii miiscJe fibers wlu’ch terminate 
abruptly with the beginning of the venous segment. The efferent glomic vein leads 
into a collecting vein (r.pe.) which is dilated and thickened at the junction and in 
turn leads into the superficial veins, I'.c. il/ii is the ^'ich perivascular network of 
nerves showing connections with the periarterial s.vmpathctic nerves as well as 
myelinated sensory nerves to the skin. (After Masson.) 


a renewed interest in the normally occurring arteriovenous anastomoses. 
The long-established concept that the blood normally passes from the 
arterioles to the capillaries to the venules has been so well establi-slied 
that it has been difficult to conceive of another normal means of com- 
munication between the arterial and venous .systems. Nevertheless, 
as in the instance of the glomus tumors themselves, the existence of 
such a communication has long been known. 

Miiller in 1844 described direct connections between the arteries and 
cavernous sinuses of the penis. Subsequently, in 1862, he described 
direct connections between the arteries and veins of man in various 
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parts of tlie body. In 1877, Hoyer published a paper on “direct open- 
ings of veiy small arteries into vessels of venous character.” Similar 
observations were made bj’ Boureeret in 1855 and by Gerard in 1895 
when the term arteriovenous anastomosis first appeared. A classical 
description of the histology of these anastomoses has been given by 
Grosser (1902). Space does not permit more detailed review of the 
numerons iurmstigations of these interesting structures; for it the 
reader is referred to the excellent revieAV by Eliot R. Clark. Arterio- 
venous anastomoses remained of academic interest until the work of 
lilasson, since Avhieh time they have attracted the attention of physi- 
ologist, pathologist, and clinician. Masson linked the noimiall}^ present 
arteriovenous anastomosis for the first time with a pathologic condi- 
tion. In recent jmars several physiologists have studied the normal 
activity of these structures in the liA-ing animal. In 1930 Grant pub- 
lished his obserAmtions on arteriovenous anastomoses in the intact ear 
of living rabbits. He found that on heating the ear the arteries dilated 
at 35° C. and the arteriovenous anastomoses dilated at 40° C. He 
concluded that these structures are important in regulating bod}' tem- 
perature. Clai’k, using a double-Avalled AAundoAV in the rabbit’s ear, 
has studied the activity and development of the arterioA^enous anas- 
tomoses over a long period of time. He found that they exist in great 
numbers, tAA'enty-five to fifty per square centimeter, and that their 
number may be greatly increased by exposure to trauma, temperature 
changes, or inflammation. In general, they behave in much the same 
Avay as arterioles, the chief difference being, one of degree, for they 
are decidedly more active and sIioav a greater tendency to independent 
action. “So rapid is the action of the arteriovenous anastomosis that 
it resembles a rapidly-acting stopcock.” Clark states: “Regarding 
the function of arteriovenous anastomoses, the most one can say defi- 
nitely is that, Avhen dilated, they permit a large amount of blood to 
pass from artery to vein AAntliout passing through the capillaries. TheA' 
undoubtedly play a part in the surface heating or cooling of the blood 
in the human hand and forearm and in the rabbit’s ear, since thcA- 
must alloAv a greater total flow through the exposed A'eins than Avonld 
be possible Avithout them.” 


Histojmthology of Tumor . — The histopathology of the classical tumor 
is remarkably consistent. IIoAvcA'cr, Clark has demonstrated the de- 
velopment of ncAv arteriovenous anastomo.ses in the Ih-ing animal and 
others have also sboAvn great variations of these structures in fixed 
specimens. R is therefore not surprising that painful timiors composed 
of blood vessels Avhieh do not conform to the classical description are 
irequently found. The following description of the histolo-v of Ihe 
classical tumor is taken from Stout: 

llie glomie tumors arc composed of a taimled mass r.f urn i , 
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of eiidotlieJial cells which are sometimes flattened and sometimes 
swollen. The endothelial layer is supimrled by a fibrous layer Avliieh 
may be quite thick but is usually exceedingly delicate, so that it can 
be seen oid.\ with silver or other differential fibrous tissue stains. The 
lest oi the wall varies considerably in thickness and is made iqi of 
the peculiar cuboid or rounded ‘glomus’ cells (usually referred to as 
eiiithelioid cells because iilasson so described them) and smooth mus- 
cle, either well diftercntiated or in an embryonal form, in Aidiich the 
smooth niuseie fibers are found Avithin the cytoplasm of the epithelioid 
cells. 

“The smooth muscle in some of the A'cssels, particularly those near 
the perijihery of the tumors, is not infrequently in distinct bundles, 
which sometimes run parallel with the long axis of the A'essel and some- 
times tangential to it, but rarely completely surround its lumen. Usu- 
ally there are epitlielioid cells in the gap Avhere the muscle is missing, 
and often there arc ejAithelioid cells external, or internal, or both ex- 
ternal and internal to the muscle bundles. Masson believes the ves- 
sels that are Avell provided Avitli muscle are afferent to the glomus. 
The majority of the vessels, however, haA-e no recognizable smooth 
muscle fibers either differentiated or undifferentiated. 

“The glomus cells are quite distinctiA’c. Thej' have Avell defined cell 
outlines Avhieh are further accentuated by the presence of delicate 
collagen fibei's Avhich separate every cell from its neighbor. The cell 
cytoplasm is pale, eniphophiiic, and sometimes vacuolated, Avhich brings 
into sharp relief the voluminous, centrall.A' placed, globular or ovoid 
nucleus. It is a rare event to find a mitotic figure. Some of the 
glomus cells have short smooth muscle fibers Avithin their CA’toplasm. 

“In the subungual tumors most of the vessels haA'e small lumens 
containing rare erythrocytes. Outside of the nail bed the caliber of 
the tumor Amssels may A^ary greatly, and some liaA'C dilated lumeiis 
similar to those seen in caA'ernous hemangiomas. 

“The collagen fibers AA'hich form a mesliAvork betAveen the epithelioid 
cells pass outAvard to join the stroma of the tumor AA’hich lies between 
the vascular complexes. This stroma is generally loose-textured and ofteji 
shoAA’S mucinous degeneration (demonstrated by the mneicarmine .stain). 

“There are geiierally bundles of myelinated nerves in or near the 
capsule of the tumor AA’hich are recognizable with any stahi. Ijj addi- 
tion, Stout has demonstrated, by the Gros and Kogers technique, the 
presence of numerous slender nei-A-e fibers, seemingly Avithout myelin 
sheaths beneath the capsule especially and to a less extent in the 
.stroma of the tumors. These fibers pass among the epithelioid cells 
which' both Ma.sson aiid ^lason and Weil have shown are in direct 
continuitv Avith the cytoplasm of these cells.” 

riwical Feelnrcs.— The distribution of angiomyonenromas is almost 
t- Iv limited to tl.e extremitie.s, although an occasional ease has 
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been reported on the trunk. Approximately turn-thirds of the cases 
have been found in the upper extremity and one-third in the lower 
extremity. About one-third' of the tumors have been subungual aird 
nearly one-half of them have occurred in the digits. 

The age of onset of the tumors varies from childhood to old age. 
The average age at Avhieh treatment is sought is in the third decade. 
The duration of the tumors vai-ies enormously, from a few weeks to 
as long as thirty-seven years. This great variation in the duration is 
apparently dependent on the severity of pain and the ease with which 
a diagnosis is established. 

The outstanding s 3 unptom associated with this tumor is pain. The 
occasional uonpainful tumor has been remoA^ed. Some of these tumors 
(Picard) do not develop spontaneous pain or-er long periods but are 
manifest merelj’' as areas of increased sensitnntj^ The pain in the 
classical ease is described as exquisite, agonizmg, burning, throbbing, 
or bursting. The pain frequentty occnrs in paroxj^sms Avhich may be 
initiated hy pressure, changes in the weather, posture, or hot or cold 
Avater. At times there seems to be no reason for the paroxA-sms of 
pain. In some patients the pain maj* be so severe (see Case 2) and 
the radiation of pain so extensh'e that the localizing signs or trigger- 
point may be ovei-looked. The patient may AA’ear a bandage or glove 
for protection, or in other instances the slightest pressure from cloth- 
ing cannot be tolerated. Some patients obtain relief from pain bj’ 
immersing the hand in ice Avater, Avhile with others heat seems to be 
effective. Certain tumors maj' be emptied by sIoav pressure (Mason 
and ’Weil), follOAving which there maj' be a disappearance of pain for 
hours. 'When the tumor is subungual, the patient ma.A' not alloAv the 
finger nails to be cut so that tliej’ groAv to great lengths. Whether 
oAving to the severitj^ of the pain or associated vasomotor phenomena, 
sudden, unexpected trauma maj- result in an attack of fainting. The 
cause of the scA'ere pain is obscure and, Avhile it has been attributed 
to pressure on the pacinian bodj- or adjacent nerve endings, a similar 
seA'ere pain has been reported in ai'tei'iovenous fistulas (Livingston) 
Avithout tumor formation. There are many instances of mtractable 


pain having the same characteristics folloAving trauma to the fingers 
in AA'liieh no tumor could be found and amputation Avas the onlv treat- 
ment AA'hich yielded relief. Not infrequently these unfortunate patients 
are cla.s.sed as various types of psyehoneuroses and the problem de- 


seiwes careful consideration from the standpoint of compensation, 
t’hangcs in blood pressure frequently produce striking differences in 
pain. Eelief may be obtained from elcA-ation of the extremitv or if 
the blood pressure cuff is raised to diastolic pressure, there mav be a 
great increase in the throbbing pain. On tlie otlier hand, if the veins 
of the extremity are emptied and the pressure abruptlv raised above 
the sA.stohc level, there may be an instantaneous relief of pain There 
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IS 110 eoiichisive eviclence as to the pathirays over which the pain is 
carried. Novocain block of the sensoiy nerves and of the sympathetic 
diain as well as periarterial synipatliectoiiiy liave been done with oiily 
incomplele relief or change in tlie character of the pain. Eadiation 
therapy is ineffective (Adaims, Stabiiis, and others) and even after 
complete excision local sensitivity may remain for long periods before 
it tinally disapjiears. 

llie signs associated with angionyoneuroinas are variable depending 
on the location, size, and depth of the tnnior. Local tenderness is the 
most comsistently present .sign. The degree of color in the tumor de- 
lieiids on its size and depth. Usually a change in color is discernible 
and frequentlj' it is marked. The majorit}* of the tumors are described 
as blue or purplish and a few are red. Others exhibit color changes 
associated with vasomotor phenomena. The subungual tumors maj' 
or may not exhibit a color change as seen through the nail and fre- 
quently exist for years with no discernible color changes of the nail 
other than a very faint cyanosis. Inasmuch as the bulk of these tumors 
is usually composed of blood vessels, they frequently are not palpable 
unless located superficially. The size of the average tumor varies 
from 3 to 5 mm. and only rarely have tumoi’s 2 to 3 cm. been reiiorted. 

Eoentgenographic examination of the tumor is always worth while, 
particularly when the tumor is adjacent to bone. The tumoi’, because 
of its pulsatile character when in contact with bone, frequently erodes 
through the cortex in the manner of an aneurysm. A recent report 
of Bergstraud, of Stockholm, suggests the possibilit.v of the origin 
of some of the tumors within bone, although this is not definitely 
established. 


Vasomotor iihenomena may or may not be associated with these 
tumors. Those tumors arising in the digits seem more likely to be 
associated with sympathetic nervous system manifestations. As a rule 
the involved extremity is distinctly warmer than the normal side. It 
has also been shown (Stabins) that recovery from exposure to cold 
is more prompt in such an extremity. These changes are not limited 
to the involved digit but involve the entire exti-emity and may extend 
to the trunk and face as unilateral sweating. Oecasionalh' in the more 
painful variety a unilateral Horner's syndrome is seen, usually mani- 
fest during a iDaroxysm of pain. There may also be other associated 
reflex changes. In severe cases of long duration these phenomena may 
persist for months or years after removal. An increase in the pulsa- 
tion of the palpable arteries may be discernible which is best demon- 
strated by oscillometrie readings and which may be as much as double 


the normal extremity. , , • , 

A varietv of atrophic changes may be demonstrable in the involved 
pxtreniitv and may lead to a mistaken diagnosis of a central nervous 
syslem ffsion (see Case 2). These atrophic phenomena may be brought 
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about bj" tbe atrophy of disuse and vasomotor cliauges, or both. 
Atropbj' of tbe musculature seems to be chiefly a disuse phenomenon. 
Skeletal postural changes may result from carrying the extremity in 
a certain position in order to obtain relief from the pain. A soft, 
wrinkled, thin skin associated with the extreme hyperhidrosis may be 
present. In the subungual tumors the irail may be curved and thickened 
with longitudinal striatious associated with slow growth, probably ow- 
ing to interference -with the nail matrix. In cases of long duration 
these changes may be permanent or require years for their disappearance. 

Differential Diagnosis . — It has been previously stated that pain (in- 
duced or spontaneous) and local tenderness are the most constant 
symptoms of angiomyoneuroma. Other tumors occurring in the nail 
bed, owing to the close association with the great luimber of iierrm 
endings in this region as rvell as the fact that it is a semiclosed space, 
maj^ give similar symptoms. This suggests that the peculiar vaso- 
motor phenomena associated with the angiomyoneui-omas may not be 
due primarily to these tumors hut to their location and associated 
nerve structures. However, the diagnosis of other similar tumors oc- 
curring in the literature, such as fibroma, etc., previous to the clinical- 
pathologic demonstrations of Masson, should, be regarded with suspicion. 

Fibroma . — Certain cases of fibrous tissue tumors have been reported 
(Dubring, Chandelux) which have had similar clinical features. 

Angioma . — Occasionally ca.ses are encountered presenting the cluii- 
cal features of angiomyoneuromas which on removal fail to show all 
the typical features of the glomic structure. It is possible that these 
are similar tumoi’S which for various reasons (incomplete development 
or technical) fail to show the classical structures. 

Exostosis . — These are not infrequently painful and sometimes dis- 
colored. The roentgenogram readily jdelds the diagnosis. 

Sarcoma . — ^While many of the sarcomas in the older literature have 
undoubtedlj' been angiomyoneimomas, time sarcomas occasionally occur. 

Ca7-cinoma . — The subungual carcinoma is rare, hut a few eases have 
been reported. 


Mclanohlasfoma . — The differential diagnosis of a tumor appearing 
underneath the nail must include malignant melanoma; first, because 
of the extreme importance of an early diagnosis and radical treatment • 
and second, because it is one of the common subungual tumors. These 
way follow injury and occasionally are painful, but usually the pain 
is a minor symptom. Ulceration is more common and pigmentation a 
more striking feature. 


Other lesions which should be considered are subungual corns panil- 
lomns. enchondromas. angiokeratomas, and Boeck’s sarcoid. 

no, mas slionM bo mentioned among the rnseular tiunors of the ex 
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fi-oiinl.y; first, because some of them certainly arise from the smooth 
muscle of blood vessels; and second, because they may siimilate the 
pamfiil syndrome of the glomus tumor and have been inchuled -srith 
these tumors in tlie older literature under the term “painful subcu- 
taneous tubercle.” Stout has presented an excellent review of these 
tumors to which the reader is referred for details. 

Ihe frequency of these tumors appears to be about the same as the 
angiom.vonouromas, as nearly one hundred cases have been reported. 
The leiomyomas, nnlike the angiomyoneiu’omas, do not seem to be 
associated with any particular structure and may ai'ise from smooth 
muscle anyivhere in tlie skin and snbcntaneous tissue. It is freqiientl.v 
difficult or impossible to deteiunine their exact origin, but it is likel.v 
that nearly one-half of tlieni aidse from the smooth muscle of blood 
vessels. Tliere has been considerable discussion as to whether the.v 
arise from arteries or veins and there are no tumors i-eported arising 
in the larger arterie.s. It seems remai’kable that they should arise only 
in the veins, but such seems to be the weight of evidence. Nearly 
one-half of the tumors occur on the extremities, particularly the ex- 
tensor surfaces. Unlike the glomus tumor, the.v are relatively uncom- 
mon on the digits and occur with greater frequene.v in the legs. 

The clinical appearance and behavior of some of these tumors may 
be very similar to the angiom.roneuroma. The.v are usually of small 
size (2 to 15 mm.), although, unlike the glomus, the.v ma.v reaeh sev- 
eral centimeters in diameter. Occasionally the tumor is pedunculated, 
bixt usuall.v it is in or underneath the .skin. Tlie tumor is usually 
colorless but occasionally has been described as A'ar.ving shades of 
browii or red, and iu a few instances as bluish. The tumor usuall.v Is 
painful or tender (twelve of fifteen, according to Stout). Occasionally 
the pain ma.v be parox.vsinal in ebaraeter with radiation similar to 
that in the glomus tumor. However, as a rule, the pain is less severe 
and less likely to be paroxysmal in cliaraeter. The cause and meclia- 
irisvn of the pain are not clearly establislied. However, conti'actioii or 
wormlike movements have been observed during a paroxysm of pain 
and some tumors have been seen to contract after removal. These 
tumors oeeasioiiall.v undergo malignant change with metastasis to 
lymph nodes, bone, and viscera. A history of preceding trauma i.s 
sometimes obtained, but there seems to be no establisiied relation.sliij) 
between trauma and tumor formation. 

The treatment of choice of these tumors owing to flieir small size 
is surgical excision. However, they have been removed by larions 
agents, such as caustics, electroeoagidation, and x-ray. 


G. B., .an imlian, 2S yews of age, enfered tl.e Xcw Haven 
vr f!rromnI-u-m-n- of a sensitiveness and bnmin? sensation of the left flu.n.l. an, I 
Hospital^co p . . ,5;ffienltv to the intn.spin.al injection of dipl.tl.erm anU- 

Uand. He at b t 1 follooing tvl.icl. J.c developed pain in tl.e left tlmn.b nn,l 
toxjn ^ 
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hand n-ith a slight discoloration of the nail. The pain and hypersensitivity had 
slowly increased since that time. For a number of years he had been able to carry 
on by avoiding trauma to the thumb. In 1925 he entered the Neurological Institute 
of New York City where he remained for three weeks. At this time he complained 
of a burning pain in the left thumb which kept him awake. lYhen he sucked the 
thumb, the pain shot up the thumb, sometimes skipping the arm, and was felt in the 
left lower jaw. He also complained of excessive perspiration of the left hand. At 
times there was a burning of the tip of the little finger and in the second phalanx 
of the ring finger of the left hand. He described this as if something were forcing 
its way through his fingers. He stated that his symptoms had been of some years ’ 
duration, had progressed slowly, and were worse in winter than in summer. Neu- 
rologic examination revealed the skin to be deeply pigmented with several brownish 
patches such as are found in von Eecklinghausen’s disease. The deep reflexes were 
equal and hyperactive, and sensation was normal. The left arm was smaller than 
the right. The left wrist was like that of a girl’s, smaller than the right; and the 
left hand was the loose, thin, flexible hand of a girl, while the right hand was 
strong and thick. The left thumb and nail were much smaller than the right. The 
thenar and hyperthenar eminences were somewhat atrophic on the left. The left 
thumb nail was thicker and harder than the right. It was noted also that he was 
of the thin feminine type with the tendencies above noted, and that his voice was 
high-pitched. Laboratory work was entirely negative; x-ray examination was also 
negative. It should be noted that the skeleton was x-rayed, except for the left 
thumb, which was off the film. It was thought that some generalized atrophic 
disturbance accounted for the slight lack of normal development. The diagnosis 
was a constitutional ectypc and the case was regarded ns a pathologic curiosity. 
In 1928 the patient entered St. Baphael’s Hospital, New Haven, where he was op- 
erated upon. A rather extensive sympathectomy of the brachial artery was per- 
formed. There was no improvement whatever after the operation. 

The symptoms continued to grow worse and on April 25, 1934, he entered the 
New Haven Hospital where the following additional history was obtained. For the 
past ten years the thumb had become increasingly sensitive. There seemed to be two 
tj'pes of pain, one of which was of the steady, burning character and frequently 
would awaken him at night, and for which he obtained relief by placing his hand 
in ice water. The other was a more severe, stabbing type of pain as the result 
of a blow or when clipping the nail. For years he had cut his nail only with a 
very sharp razor blade. The pain was worse with a change in weather; also, severe 
exorcise, such as running, would increase the pain. He had noticed that his left hand 
was always hot and whenever the pain was severe there would be very profuse 
Jierspiration. At times the pain would radiate throughout the entire arm, involving 
the shoulder and side of the face. 

Physical examination was essentially negative except for the condition of the 
arm. The entire arm and hand were smaller than the right. Alcasurements were as 
follows: 




niGUT 

LEFT 



Biceps 

Forearm 

Wrist 

Hand 

2(i cm. 

25 cm. 

17 eni. 

21 cm. 

2?, cm. 

22 cm. 

15 cm. 

17 cm. 



The blood pressure of the left arm remained consistently 30 to 15 mm. above tint 
of the right. There seemed to be no demonstnible weakness of anv n-irticnl-.v 
group although the entire thumb and hand were .soniewhat wealr . r 
VaUii Of the hand was constantly moist'lmd ::S:d 
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thinner than on the right and was profusely wrinWed. The anterior surfaces of all 
of the fingers were more sensitive than those on the right. The thumb was exquisitely 
sensitive over tlie distal phalanx and the slightest tap with the head of a pin over 
the palmar surface or over the base of the nail of the left thumb was excruciating. 
The patient fainted on accidentally striking the thumb. The left thumb was some- 
what narrower than the right and showed increased longitudinal ridges. There was 
a faint bluish discoloration over the base of the nail. Temperature studies showed 
that the left hand was at a full vasodilation level with the temperature at 96° 
with a room temperature of 68° over a period of several hours. 

A novocain block of the dorsal sympathectomy was performed on the left. In- 
asmuch as the hand was at a full vasodilation level, no information could be ob- 
tained from this source. However, as the hand was continuall 3 ' sweating and fol- 
lowing any painful stimulus to the thumb there was a steadj' drip from the finger 



Fig. 9. — Showing atrophy of thumb and longitudinal striation of nail. 


tips, this afTorded a very good means of determining the effectiveness of the novo- 
cain block. Within ten minutes after injection of the novocain, the hand was com- 
pletely dry, the burning pain and h.vpere.sthesia disappeared, and pain could bo 
elicited only on pre.ssure over the thumbnail. 

Roentgenographic examination of the left hand revealed a generalized decrease 
in the size of all of the bones of the left hand and that portion of the radius and 
ulna visualized. The osseous structure of all the bones was normal except for the 
thumb which revealed irregular cystic areas of varying sizes with a coarsening of 
some of the trabeculae and also an indistinct outline of trabecular markine-s on 
the supenor and lateral aspect suggestive of destruction. The pathology- was con- 
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Oscilloinctnc; readings of tlio left upper arm ivcre otily siigJifiy greater (!i;m on 
tlio right; however, oscilloinetric readings of the left forearm were nearly twice 
those of the right. 

At operation on !), 1934, the nail was incised across tiic base and removed, 
fehowing through the subungual epithelium was a small, bluish, discolored area. The 
subungual epithelium was incised longitudinall 3 ' over the tumor and a flap reflected. 
This gave a good exposure of the tumor which was extremeh' vascular. The tumor 
Mas leadih’ removed b 3 ’ blunt dissection and although it had scalloped out the 
terminal phalan.x in no place ivas it adherent. The tumor mea.siired 5 by 4 hi- 3 
mm. xV large arteiy Avas found to enter the tumor on its anterior surface. Patho- 
logic examination rcA'ealed the classical histoIog 3 ' as described bA' Hlasson. 



Postoperative Course: xVlthough four 3-cars liaA-e clap.scd, during Avhich tunc the 
patient has been free from sAunptoms, there has been only slight improyement in the 
atrophic appearance of the skin and musculature of this hand. In .sjpite of etlorls 
'at reeducation the patient does not use his hand Avith as much freedom as he normally 
should It is possible that part of the failure to overcome the atrophic defect 
mt^- be due to disuse. There is still a slight tendency for this hand to perspire more 
freely than the normal side. 

This ease illustrates the extreu.e radiatitui of the pain and the j.ro- 
f .id atrophic developmental chaiifres iii musele. bone, ami skin, flie 



OUGHTERSOX AND TENNANT: ANGlOilATOUS TUMORS 


95 


type of pain is carried oA'er the sj’mpathetic nervous system, Avhile the 
failure to obtain relief folloAving the brachial periarterial sympathec- 
tomy demonstrates that these fibers leaA^e the arterj’- belOAv this point. 


IDIOPATHIC MULTIPUE HEMORRHAGIC SARCOMA (KAPOSI’s DISEASE) 

Idiopathic multiple hemorrhagic sarcoma is a rare condition, ivliich, 
hoAvever, is not uncommon in the larger centers with a cosmoiiolitan 
population. Dortfels in 1932 found 356 eases in the literature, hut 
this is hardly representatiim of the incidence since cases are no longer 
reported unless they present unusual features. A study of the age 
distribution in this series shows the liighest incidence in the sixth and 
seventh decades. The disease occurs predominantly in males ivith a 
ratio of 15 males to 1 female in Dorffels’ series. The disease is espe- 
cially preA'alent in men of Italian and Galician birth (SlacKee), but, 
as Dorft’el points out, it appears to hai-e a geographic rather than a 
racial distribution, since the Amst majority of cases originate in Russia, 
Poland, and Northern Italy. Cases, however, have been reported from 
practically every civilized nation in the ivorld. Another striking 
feature is the great prevalence of the disease among the laboring 
classes. 


Clinical Manifestations . — The disease has a tendencj^ to develop first 
on the extremities as a unilateral lesion, but during its course it usually 
becomes bilateral and frequently symmetrical. The disease maj’- be gen- 
eralized, involving the viscera as well as the cutaneous tissue, but as a 
rule the first lesions are cutaneous. The eruption is a progressive one 
which may develop slowly over a period of j^ears with lesions under- 
going spontaneous regression, leaA'ing atrophic pigmented scars. The 
le.sions are usualty superficial, localized in the .skin. The tjqiical lesion 
is characterized by nodules and plaques of a blue, blue-i-ed, or red- 
brown color. The lesions vary from 0.2 to 1 or 2 cm. in diameter and 
are usually multiple. As the disease progresses, coalescence of a num- 
ber of lesions ma 3 ' result. This maj’ become so extensive that swelling 
of the extremities approaching an elephantiasis maj' develop. There 
is little tendency for ulceration although fungous infection of the 
overljiug liA’perkeratotie dermis maj’ occur. 

Other lesions Avhieh simulate vesicles or Ij’mphangiomas have been 
described, as well as rapidly growing angiomatous lesions Avhieh re- 
semble simple angiomas or grannlomapyogenicum. The skin lesions 
as a rule give rise to few subjeetiA'e smnptoms, although itehiim of the 
skin is the most common complaint. Occasionally the lesions have 
been associated with severe pain. 


The disease progresses slowly ivith periods of intermission. The 
average duration of life is between five and ten years. Death i.s usuallv 
due to intercnrrent infection or some complication resultiim fron/ev. 
tensive visceral involvement. 
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Oscillomctnc readings of tlie left upper arm were only sliglitly greater than on 
the right; hon-ever, osdiiomefric readings of the left forearm were nearly twice 
those of the right. 

At operation on May 9, 1934, the nail was incised across the base and removed. 
Showing through the subungual epithelium was a small, bluish, discolored urea. The 
subungual epithelium was incised longitudinally over the tumor and a flap reflected. 
Ihis gave a good exposure of the tumor which was extremely vascular. The tumor 
was readily removed by blunt dissection and although it had scalloped out tlie 
tciminal phalanx in no place was it adherent. The tumor measured 3 by 4 hy 3 
mm, A largo tivtcvy was found to enter the tumor on its anterior surface. Patho- 
logic cxuniination revealed the classical histology as described by Ma.sson. 



Postoperative Course: Although four years have elapsed, during which (.me (ho 
nationt has been free from s.vmptoins, there has been only .slight improv,.menf in the 
atrophic appearance of the skin and musculature of this hand. In spile of ctTorts 
at r^dneation the patient docs not use his hand with as much freedom as he normally 
should It is possible that part of the failure to overcome the alroph.e defect 
my be due to disuse. There is still a slight tendency for thus hand to per.spire more 

freely than the normal side. 

This case illnstrates tlie extreme rmliatioit of the pain anti tlie pro- 
V atropliic (lovclopmciital ehanges in muscle, bone, and .skin, fiio 

S 1-4 the l.l««k 
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filtration of mixed cells— round cells, connective tissue cells and some 
plasma cells; (c) edema, hemorrliage and iron-containing pigment. 

“Wlien the gramdomaioxis element is accentuated, the predominating 
features are (a) proliferation of small blood vessels and also Ijnnphatic 
vessels; (h) proliferation of connective tissue with young nucleated 
cells predominating and perivascular infiltration of mixed cells; (c) 
edema, hemorrhage and iron pigment. 

“When the neoplastic features predominate the picture varies with 
the element involved (a) when the changes are principally vascular, 
the picture may be that of an angioma or may resemble granulation 
tissue or granuloma; (b) when the lymphatics are involved, the pic- 
ture may suggest lymphangioma or a mixture of angioma and lym- 
phangioma; (e) Avhen the connectWe tissue proliferation predominates, 
fibroma, angiofibroma, angiosarcoma or spindle cell sarcoma maj’^ be 
suggested. 

“These lesions are confined primarily to the derma. Changes in the 
epidermis are secondary and are not pathognomonic nor impoidant. 
The subcutaneous involvement is usually secondary as a result of ex- 
tension of the process along the blood vessels.” 

While these various lesions may be found at different stages of the 
disease, and some elements of each found in even the more advanced 
processes, the earliest lesions present predominantly an inflaramatoi'y 
appearance. 

A variety of ideas have been expressed as to the pathogenesis of the 
disease. Pautrier and Diss feel that it is a neurovascular dysgenesis 
and a pseudosarcoma, on the basis of one case in which thej- found 
cellular derivatives of vascular neuromuscular adnexa and Schwann 
cell elements. Dorffel feels that the disease is primarily one of the 
reticuloendothelial .system which may terminate in malignancy, al- 
though he is not willing to call it a reticuloendotheliosis. MacKee 
and CipoUavo, after careful review of their own material as Avell as 
published data, feel that some “unknotvn .systemic agent” attacks the 
vascular apparatus, causing chronic hyperplastic inflammation and 
granuloma, and that its histogeue.sis is compatible with and indistin- 
guishable from that of a malignant new growth or tieoplasm At- 
tempts at transmission of the disease by animal inoculation of sus- 
pensions of tissues have yielded negative results, although Justus 
claims to have produced lesions in rabbits and carried them tliroimh 
several generations. “ 

Differential Diagnosis.—Uhe clinical diagnosis is readily established 
by the progre.ss of the disease, although at various stages it may .simulate 
syphilis, sarcoid, mycosis fungoidcs, lepro.sy, and lielieii planus T1 ,a 
histologic pathology of the disease is so charaeteri.stic. if lesions of 
ous stages of development arc examined, that a diftcrential clia^msTis 
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IlisioimthoJogy and Paihogcncsis . — While the pathogenesis of the dis- 
ease is entirely obscure, the histologic characteristics of the disease are 
well known. kfacKee and Cipollaro have described the lesion in detail 
as follows: “Tliree pathological processes are recognized (1) inflannna- 



, 2 ) (3) Vc.,- or,e„ ll.c» p,~ 

•Inp aiiii prodPCC " ,lic cnniiiial taliirns 
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easily made. It is important, therefoz-e, to examine several lesions be- 
eaxise one alone may be misleading'. 

Ircatmcnt. ^Slost authorities agree that roentgen therapy offers the 
best results, although recurrence is likely sooner or later, iilost of the 
lesions, as well as s.rmptoms of pain and itching of the skin, disappear 
promptly ivith x-ray. MaeKee advises repeated small doses of about 
/5 V. administei'ed oziee a zveek to the area of involz^ement. These may 
be continiied for ten to fifteen iveeks. If the lesions are small, larger 
doses may be used. Small lesions respond equally zvell to radium. 
Arsenic administered by jnouth, either as Fozvler’s solution or Asiatic 
pills, or subcutaneously, intramuscularly, or intrav’enouslj^, has been 
used, but it is considei'ed of questionable z'alue at the present time. 
Small lesions can be cured by surgical remoz’al. Several eases of dis- 
appearance of the lesions follozving treatment have been reported, 
although it must be emphasized that the disease is a slozvly progres- 
sive one and that the follou’-up on none of these cases has been suffi- 
ciezitly long to consider them cures. 
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TUMORS OP THE SYNOVIA, TENDONS, AND JOINT CAPSULES 
OP THE HANDS AND PEET 

Alexajjder Bruxschwig, M.D., Chicago, III. 

(From the Department of Surgery and Division of Eoentgenology of the Department 
of Medicine, University of Chicago) 

A LARGE portion of the soft tissues of the hands and feet consists 
of tendons, their synovial sheaths, and the joint capsular tissues. 
A variety of both benign and malignant tumors arises from them, but, 
with the exception of the so-called ganglion, such neoplasms are not 
common. In general, the benign tumors appear quite circumscribed, 
and, when not very large, their close association with a tendon, sheath, 
or joint capsule is readily surmised upon clinical examination, A his- 
tory of slow growth and variability of pain and tenderness are charac- 
teristic of benign processes. Benign tumors may interfere with func- 
tion when so situated, or when they attain large enough size to prevent 
the free gliding of tendons through their sheaths or beneath annular 
ligaments, or when there is mechanical obstruction to full range of 
motion of a joint. On the other hand, they may extend about the 
sheatlis and tendons, producing large soft masses without causing func- 
tional impairment. 

Differential diagnosis from acute infectious processes in the tendon 
slieaths usually is not difficult. In the latter there is. of course, rapid 
onset, fever, severe pain, sometimes superficial evidence of acute cellu- 
litis, and often a history of a recent wound. Dift'ereutiation from 
chronic inflammation may be more difficult in some cases. In such in- 
flammations an entire sheath is involved ; whereas, in the case of a neo- 
plasm the process is usually well circumscribed. Inflammatory thick- 
enings tend to be soft and “fleshy”; whereas, most tumors, except for 
lipomas, are more firm. Diffuse chronic inflammatory changes in the 
synovia of the hands and feet sometimes may be a localized manifesta- 
tion of a generalized arthritis. In differentiation from tuberculous 
synovitis the following points favor the latter; (1) Sensory or func- 
tional symptoms may precede the development of swelling (Mason^) ; 
(2) the soft swelling may be of sudden onset and may progressivelv 
follow the course of the sheath; it usually is fir.st apparent at the 
wrist ; (3) rice bodies (osteochondromatosis may give rise to a similar 
palpable sign) ; (4) greater functional disturbance than usually caused 
by tumors. 

Roentpnographic examination of the hand and foot is also of value 
n» the differential clinical diagnosis. The soft tissue shadows cast bv 
“^ ^P^»sms serve to indicate to some extent their deeper exteii- 

Uccclved for puhlicallon. Jime 13. 1J3S. 
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cystic spaces. Aspiration of the viscid fluid -with reinjection of a drop 
or two of iodine, phenol in glycerin, or sodium morrhuate followed by 
a compression bandage is another form of conservative management. 



2. — Showing various histologic appearances of the wnll« nf ** .. 

sheaths anti Joints. A, Photomicrograph (X200) of dense flhrnnc ^ tendon 

donm?";? ;‘PwcmonV' 'cells llnlns tlw ca-Caty: B. photomic^^Dl, 
drnnllt. lining of cavity and myxomatous-like tissue in the wad (X-oO), showing 


Hoarse^ vcccutly has stated that the aspiration treatment is more effec 
tne if a large gauge needle is employed to permit thorc 
of the fluid contents. 


I'ongh drainage 
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Sious. Because of the marketl difference in absorption of ravs by 
fat, as compared to the other tissues, it should be possible to make a 
roentgenograpbic diagnosis of lipoma when this is not certain from 
clinical inspection. Secondary involvement of bone, such as obtains 
ni eeidam cases of xanthomas arising near the insertion of tendons or 
in joint capsules, also may he demonstrated. Osteochondroma and 
osteoma of the tendons and sheaths afford characteristic shadows but 
must be differentiated from sesamoid bones. 

Ganghon . — This is a common condition of the liands and feet, ob- 
served most often on the dorsal aspects of the wrist (Fig. 1). Other 
fiecpieiit sites are the dorsal aspect of the ankle, foot, and palmar sur- 
face of the wrist. They may also arise from tendon sheaths and in rare 
instances in tendons themselves. They form firm smooth rounded 



Fie. 1 — Oval and flattenod cystic mass on the dorsum of tlie vrist. At operation this 
proved to be a ganglion arising- from the underlying extensor tendon sheaths. 

masses which upon palpation yield the sensation of fluid under pressure. 
It is generally lield that these lesions are not herniations of the synovia 
but the result of fibroplasia in which isolated areas of colloid degenera- 
tion appear, which in turn coalesce to form a large nni- or multilocii- 
lated C3'St filled with clear vi.seoiis fluid.- Jlicroseopie oxaminatioii of 
the wall reveals it to be composed of dense fibrous tissue and tbe 
lining of the larger c.A'stic .spaces sometimes resembles svnovin wilb 
an occasional viilns (Fig. 2A). Foci of mj-xomatons ebanges may be 
present in the wall, especially the ba.se (Fig. 2B). 

That trauma may be an etiologic factor is suggested b.v llie fact tliat 
ganglions are often observed in persons wbo use Ibeir bands a great 
denh such as t.vpists, musicians, etc. 

Oonsevvative treatment consists in striking fbe mass wilb a bard 
flat surface, such as a book or board, in order to collai^se tl.o ,,rineipal 
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llie treatment of clioice is generally conceded to be excision. A 
transverse or longitudinal incision is made over the mass and the 
latter excised in toto if i^ossible. Where there is a broad attachment 
at the base, the ganglion is usually punctured during tlie operation. 
Closure of the wound is performed without drainage. Eecurrences are 
not rare due to incomplete excision, especially of the base. 

Laige complex, multiloeulated ganglia with rather extensive de- 
velopineut about .sheaths and tendons have been described. Compres- 
sion of fluid from one portion to the other is a characteristic sign. 
The treatment is excision, which may necessitate large incision and 
careful extensive dissection to free the structure in toto. 

Fihvoma . — These lesions are rare in close association with tlie tendons, 
sheaths, and joint capsular tissues of the hands and feet.'* They form 
small, firm, well-circumscribed nodules which may or may not be tender. 
Their true nature cannot be finalfr detemnined until examined miero- 
scopicall 3 ' since clinically thej' are not distingiiisliable from other tumors 
of these structures. 

In some instances “snapping” digits are the result of small rounded 
or fusiform dense fibrous masses in the tendons, and, when at operation 
the area is exposed, these gi'owths maj* be shelled or cut out of the 
tendon and the latter thus reduced in size to peianit 2 iormnl function.''’ 

Multiple or single superficial or deep fibromas may be observed in 
the bands and feet as part of a generalized neurofibrinomatosis of von 
Recklinghausen. I have observed two such eases in adults, in one of 
which a large fleslij’’ mass was removed from the deep palmar space for 
cosmetic pui’i^oses, the growth having been pre.sent since childhood 
(Pig. 3). 

Xanihoma or Giant Cell Tumor of the Tendons and Sheaths . — The 
question of whether these processes repi'esent true neoplasms or arc a 
local manifestation of .some obscure disturbance in fat metabolism has 
not yet been settled.^ They lire obsezwed iij patients of all ages, and 
usuallj' grow slowh'. Pain or tenderness is absent or not a prominent 
sr'inptom. The.v occur more often in the hands than the feet. The.v 
form jnoderatel.v soft or firm rounded, coarsel.v nodular jna.sscs in the 
digits near tendinous insertions (Pig. 4), from which points the.v arise 
or they may be finnly attached to the wrist or ankle joint capsules, 
or they may develop extensively about the flexor or extensor tendons 
arising primarily in the sheaths. Sccondaiy invasion of bone with 
limited destruction of the latter has been observed in some eases where 
these neoplasms arise from tendinous insertions or hour’ attaeliments 
of joint capsules. In some cases xanthelasmas of the skin in other 
parts of the body" and h.vpercholcsteremia may be a.ssociated with 

these tumors. 

The m-oss appearance is mottled yellow, yellow-brown and gray, 
and this is quite characteristic. Histologic e.xammntmn (big. 5) re- 
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veals a groundwork of dense fibrous tissue in wbieb are scattered 
spindle and rounded cells, foreign body giant cells, sparsely distributed 
or in large numbers, and aggregates of large lipoid containing foam 
cells, macrophages Avitli brown piigment, and sometimes cholesterol 
crystals. In a few instances the stroma contains islands of cartilage 
and even a fcAv bony trabeculae. 

Treatment t Excision is advised because of cosmetic, functional, or 
other reasons, and, as soon as the masses are exposed through limited 
incisions OAmr them, their true nature is apparent because of their 
color. 'When not large they tend to bulge through the incisions of 
access and maj’ be easilj* removed. A small pedicle of attachment to 
sheath or tendinous insertion is often found and in the latter attach- 
ment secondary invasion of bone may be present. This is removed 
by curettage. Exteusive spread about the tendons may require large 
incisions and careful and prolonged dissection for removal. Recur- 
rences are rare but occur presumably from fragments of the process 
left behind. 

Prognosis; Since the tumors are benign, the prognosis is good. 
Lipoma . — While the larger joints such as the knee, slioulder and hip, 
are the common sites of synovial lipomas, they also, in rare instances, 
occur in the association with the sheaths of the hands and feet, forming 
soft or moderatelj’ firm compressible masses Avhich have slowly increased 
in size. Of 34 cases in the hands reviewed in the literatui’e hy Straus,® 
only 1 Avas recognized as such before operation (Pilho). They dcA-elop 
as lipomatoAis or fibrolipomatous bodies Avithiu the tendon sheath or 
about it. In the hands they may be confined to the fingers, extend for 
some distance along the tendon.s, or be confined to the leA'el of the mid- 
palmar space. They may be .symmetrical in both hands. In Straus’ 
ease of lipoma of the flexor sheath of the fourth finger arising at its 
palmar terminus, the mass extended backAvard under the iDalmar 
fascia into the interdigital spaces on eitlier side of the fourth finger 
and in dorsal direction along the lumbrical tendons on either side of 
tlie finger to produce a bulge on the dorsal aspect of it. Excess pads 
of fat developing about the malleoli in one or both ankles are some- 
times considered to be lipomas. Gosselin suggested that lipomas 
change from a soft to a more firm consistency Avhen their temperature 
is substantially loAvered by application of an ice bag. Straus con- 
firmed the clinical value of this test. 


Graudelande, Razemon, and Bizard* reported a spectacular case of 
arborescent angiolipoma of the flexor pollicis longus tendon. Avhich 
after its presence had been noted for several months bv the ’nntient’ 
apparenlly produced a spontaneous rupture of the teudmt. ' ’ 

Trcalmrut; Excision of lipomas of the tendon sheatbs 5= c 

>■"■««> 




pig. 4. — Coarsely nodular tumor on palmar aspect of ring finger of left hand, tu'O 
years' duration, in 44-year-old ■white female. At operation, through small linear in- 
cision along outer margin of palmar aspect of the swelling, a brownish soft mass was 
easily shelled out and found to arise from the flexor tendon sheath, lilicroscopie 
examination ; xanthoma. 



j v ‘^Tf) i nf nortion of xantiioiiia or giant cell tumor of 

n^on shMtlfsho'^^ ?n'F?g! S.^xSte foreign body giant cells and stroma of rounded 
ind'spindfe ceils. 
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tlie synovial membranes themselves and reproduce very distorted his- 
tologic pictures reminiscent of s5*novia. There is a groundwork of 
rounded or spindle cells with varying amounts of collagen. Scattered 





— — ==± — .'I 

fascia in 39-vo ,r ‘ n “^0'''? frln'Ro cells. B, Round 

...ctnMa.sc., „n-„'« ^“"o-oh by"tfcll^S"S.b°4&'n\"o‘S; 
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heved they tend to bulge into the field. On the other hand, minute 
rainificafaons may necessitate extensive and meticulous dissection to 
avoid injury to nerves, tendons, and vessels. Regardless of size or com- 
plex structure, lipomas of the tendon sheaths usually have rather 
limited pedicles of attachment. It is inpiortant to identif}^ and eom- 
pletelj"- excise these pedicles as well as all iiortions of the tumor because 
incomplete excision may in time he followed by reciUTeuees. 

Osteochondroma and Osteoma . — These gi’owths ai’e among the rarer 
ones observed in the tendons, sheaths, and joint capsules of the hands^o 
and feet,^^’ hut are not so very rare in the larger joints, such as the 
knee, hip, elbow, and shoulder. While in the latter locations thej’' are 
usuallj' multiiile in the joint synovia and sometimes regarded as meta- 
plasia on an inflammatory basis, those few observed in the hands and 
feet are considered to he true neoplasms. 

While often referred to as situated in the tendons, in most instances 
described in the literature operation revealed a primary pedicle of 
attachment to the sheath frequently near the osseous insertion of the 
tendon. Tendemiess and some swelling may be pi'esent, especially fol- 
lowing exercise of the part, and there may be serious functional im- 
pairment. On clinical examination a small firm mass ma.v be palpated. 
If composed inuncipally of cartilage it may be sufficient!}" elastic to 
afliord an impression of ganglion, as occurred in the ease cited b.v 
Chauvain and Eoux.^^ 

Histologically the growths resemble benign chondroma with areas 
of calcification and ossification. Malignant degeneration to formation 
of chondrosarcoma has been observed (see below). 

The treatment is excision. 


MALIGNANT TUJIORS 


Malignant tumors of the tendons and sheatlis in the hands and feet 
are quite rare. The clinical history is usually that of a firm swelling 
which may exhibit rapid or at first slow growth and which is ofteji 
excised locally only to recur at the old site or in the surrounding 
tissues. Pain and tenderness vary both as to severity and time of 
onset, coming sometimes after the lesion has become well established. 
Because the hands and feet are so exposed to trauma, it has not been 
difficult to obtain clinical histories showing that the process began, 
at least in the patient’s opinion, as the result of a single severe or of 
repeated traumatizations. In this group may also bo placed the firm 
dense, often bulky, infiltrating .sarcomas which arise from the iilanfar 

or palmar faseias. . , • 

Hi.stolo'dcallv, there are four t.vpes of neojilasnis in this category: 
m Svnovioma (Fig. 6.1). Thc.se fumoi-s have heen de.scnhod in the 
earlier literature under a variety of names” because of their peculiar 
histologic appearance. They are generally regarded ns arising from 
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and when i-oentgenograins of the chest show no evidence of pulmonary 
inetastases. 

Irradiation Therapxj: Experience to date has indicated that these 
neoplasms are radioresistant and therefore little is to be expected from 
such treatment, although it is indicated where surgical procedures are 
refused. 

Prognosis: The prognosis in general is poor, yet some cases haA'e sur- 
vived for long periods and others after surviA'ing long periods liaAn 
died of pulmonary inetastases. Coley and Pierson^® recently haAn 
published an excellent summary of the question of synoAdoma, reAucAv- 
ing the literature and the series of the Memorial Hospital. 
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tliionj,liout aie coids or tubules of cuboiclal or loir cohimnar epi- 
thehum-hke cells. In some cases small papillary ej-stic structures are 
formed u’bere the infolded papillomatous process is not a great deal 
nnlike a synovial vjIIus. Mitoses in the different cells vary and their 
frequency in this type of tumor is no indication of malignancy. (2) 
So-called spindle cell sarcoma.^- These tumors appear to be quite un- 
common, arising' from the tendons, sheaths, or joint capsule in the 
hands and feet, and indeed it may not be possible to ascertain the 
exact point of origin in eases that are first seen presenting a dense 
infiltrating mass. They may be comjjosed of uniformly small cells, 
large sp)iudle cells, or both types. The question of a neurogenic origin 
to such tumors has been discussed by Ewing and Stewart. (3) Bound 
cell sarcomas (Pig. 6B). Tumoi's composed of small roinid cells ■with 
scanty cytojDlasm and producing no stroma de^•elop in the soft parts of 
the body and have been observed as 2 )rimaiy in the hands and feet. 

1 have had occasion to see such a iiatieiit Avho presented a dense egg- 
sized mass in the sole of the foot and who a few weeks later exhibited 
fulminating metastases in the .subcutaneous tissues over the body and 
in the lungs. (4) klalignant degeneration of osteocartilaginous ten- 
dinous or synovial tumors or primary malignant chondrosarcomas of 
these structures have also been described.'*’ 


General Remarks Concerning the Treatment of Malignant Tumors . — 
In general the treatment of choice for sarcomas well out upon an ex- 
tremity is ami)utation at a level consistent with the principle of wide 
resection. In the ease of the wrist or hand this should be in tlie mid- 
foreai’m, and for the ankle or foot, through the junction of the upper 
third with the lower two-thirds of the leg. Such treatment is indi- 
cated for primary sarcomas in the hand and foot, where the diagnosis 
is confirmed bj* bioj^sj' and ■where there is no clinical evidence of 
axillary or inguinal lymph node or puhnonnrv metastases. 

The question is not easily solved, however, in many of these cases 
where the lesion when first examined appears as a rather small, well- 


delimited process, and where excision, not very radical, was per- 
formed under the impression that the growtli was not malignant. 
Microscopic study which shoidd be done upon all such growths, when 
it reveals a malignant tumor, leads to a reconsideration of the future 


management. Where the appearance is that of a rai)idly growing 
process, amputation should be advi.sed. Where a .synovioma is de- 
scribed that does not appear to be rapidly growing, and excision has 
been grossly wide of the lesion, postoperative x-ray therapy with fre- 
quent observation of the patient may be followed. here it is Ica- 
sible to rcoperate and excise the tumor .site more widely, this should 
he advised The subsequent development of suhcutaneoiis firm iiodnics 
. ‘j tl,e excised tumor site should constitute an indication 

for‘amputafion when biopsy of a nodule reveals its .sarcomatous nature 
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Tlie treatment rendered and the results obtained are given in Table 
I, and will be discussed under the different types of tumors. 

From the American and foreign literature we were able to collect a 
total of 609 cases of tumors involving the bones of the hands and feet. 
These are summarized in Table III. Some of these cases are individ- 
ually reported and again included in another author’s series, so that 
there may be some duplication. However, we have attempted to recog- 
nize this possibility and to report each case but once. Again, consid- 
erable difficult}' is experienced because of inadequate details in the 
original report. Diagnoses are often inconclusive ; the location is fre- 
quently inadequately described ; scant details of the treatment are 
given, and in only a few instances are adequate follow-up reports 
available. Under these circumstances, we have endeavored to com- 
pile the statistics as gHen in our table as accurately as possible, with 
careful reference to the original report. The total number is greatly 
augmented by many instances (205) of subcalcaneal exostoses. There 
is a remarkable sparsit,v in the literature of all other types of primary 
bone tumors of the hands and feet. The proportionate number 
roughl}" corresponds to our series. The number of cases for each bone 
involved is shown under the various diagnoses in Table III. 


Osieogenic Sarcoma . — There were 12 cases of osteogenic sarcoma in 
our series and 37 in tlie literature. The S}Tnptoms noted were those 
found in osteogenic sarcoma in general ; i.e., pain in the region involved 
followed shortly after by swelling and disability. There is a hard, 
palpable swelling which increases in size Avith relative I’apidity. The 
roentgenographs show characteristic irregular bone destruction with 
laying down of new bone (Fig. 1), often with a sun-burst appearance. 
Aspiration biops}' as recommended by Coley, Sharp, and Ellis, is a 
valuable aid in the accurate diagnosis of this tiimor and should be done 
to verify the clinical and roentgenographic findings. jMany of these 


tumors are secondary to a benign chondroma and represent a malignant 
transformation of a simple chondroma to aii osteochondrosarcoma (Fig. 
2). Not infrequently trauma is the alleged cause of this transformation. 
In other cases the tumors are of the fibrosarcoma A-ariet}', and these in 


our opinion offer a more hopeful prognosis. FiA'e of our patients are 
alive and well (,1 for more than five years) ; 4 died of pulmonary metas- 
tases from one to three years after admission; and 1 died followiim a 
prostatectomy nine years after amputation of the foot for osteogenic 
sarcoma. The other 2 have been lost to follow-up, but 1 is undoubt- 
edly dead, as he had pulmonary metastases six months after treat- 
ment. From mir five-year survival rate (33 per cent), it would appear 
that oMeogemc sarcoma of the bones of the bands and feet offers a 
moie laAorab le prognosis than does the same condition in other bones 


TUMORS PRIMARY IN THE BONES OP THE HANDS 
AND FEET 

BRADLEi' L. CoEEr, j\I.D., ajjd Norman L. Higinbotham, M.D., 
New York, N. Y. 

(From the Done Tumor Department, Ifemorial Eospital and the Eospital for 
Dvptiired and Crippled) 

T 1 IS ONLl. very rarely that tumors of any type originate in the 
* bones of the hands and feet. Statistics of the Memorial Hospital as 
well as an extensive review of the literature substantiate this state- 
ment. As has been pointed out by Kahn, malignant tumors of those 
bones are exceedingly rare. Schreiner and Wehr survej'ed a series of 
10,459 eases of malignant disease over a nineteen-year period and 
could find only 37 involving the foot, and onlj" 4 of these were bone 
sarcomas. Of 1,740 bone tumors at Johns Hopkins Hospital, Moore 
found 46 benign and malignant tumors of the foot. Considering the 
fact that there are 206 bones in the entire skeleton, 106 of which are 
in the hands and feet, the dispi’opoifion in their relative frequency of 
involvement is apparent. 

In a total of 1,211 bone tumors at Memorial Hospital and the Hos- 
pital for Ruptured and Criijpled, we have found on].v 47 instances of 
involvement of the bones of the hands and feet. These are shown in- 
dividualU’- in Table I and summarized in Table 11. 

Sex, ai^parently, is an unimiJortant factor. In the series of 47 cases 
mentioned, 23 ■were males and 24 Avere females. 

Regarding age, the youngest patient was 5 years of ago, and the 
oldest, 65 ; the average age AA'as 28.3 years. There Avere 7 cases in the 
fir.st decade, 10 in the second, 12 in the third, 9 in the fourth, 4 in the 
fifth, 2 in the sixth, and 3 in the scA’cnth. Thus the ma.iority of pa- 
tients (31) were betAveen 10 and 40 years of age. 

TAventy tumors iuA’olved the bones of the Iiand and 27 the bones of 
the foot. Six occupied the metacarpal bones, and 14 the phalanges of 
the hand (10 in the proximal, 2 in the middle, and 2 in the distal 
phalanges). One tumor occurred in the astragalus; 10 in the cal- 
caneus, and 1 in the cuneiform. Ten AA'cre found in the metatarsals 
and 0 in the phalanges of the foot (none in the proximal, 3 in the 
middle, and 2 in the distal phalanges). 

There aa’CI’C 12 eases of osteogenic sarcoma, C of Ewing's endo- 
thelioma, and 9 giant cell tumors. Exostoses and cliondromy.vomas 
are included under the heading of chondroma.s, of Achich there Avere 
15. There were 2 simple eyst.s, 2 metastatic lesions involving the 
bones of the hands and feet, and 1 angiosarcoma. 

-"^ivea tor publication. October cr. IMS. 
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V. V. M 21! R. metatarsal, i Osteogenic 7/23/24 Excision, x-ray 1/ 7/28 Final Not traced furtlier 

R. V. M 33 R. metatarsal, iii Angiosarcoma 4/26/25 Amputation 5/ 5/25 Died Multiple metastases 

L. W. F 34 R. metatarsal, iv Osteogenic 3/ 3/30 X-ray, radium, curettage, 2/14/38 AVoll 

amputation 
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Table II 


SUMMABY OF MemOBIAL HOSPITAL A.VD HOSPITAL FOB SOPTUBED AKT, CbIPPLED CASES 



OSTEO- 

GENIC 

SAR- 

COMA 

EWING 

endothe- 

lioma 

GIANT 

CELL 

TUMOR 

CHON- 

DROMA 

CVST 

METAS- 

TATIC 

ANGIO- 

SAR- 

COMA 

TOTAL 

iUetacarpals 
PJialanges 1 
Phalanges 2 
Phalanges 3 
Astragalus 
Calcaneus 
Tarsals 
Metatarsals 
Phalanges 1 
Phalanges 2 
Phalanges 3 

2 

1 

3 

1 

5 

4 

2 

2 

.1 

1 

3 

2 

2 

7 

1 

3 

2 

1 

1 

1 

1 

c 

10 

o 

0 

1 

10 

1 

10 

3 

2 

Total 

12 

G 

J) 

15 

2 

2 


47 


made the treatment of choice is primary amputation. Local excisions 
and resections, with or witliont irradiation, liave been tried by others, 
bnt we know of no five-.year cure following tliese jn-ocedures. Of 
course, partial amputations of the hand and foot may be justified 
according' to the extent and location of the lesion (Fig. 3). Thus, it 
may be possible to preserve a portion of the member and leave tlie 
patient with a functionally useful remnant, an impossible accomplish- 
ment when dealing with tumors of other parts of the .skeleton. 

Endothelioma. (Ewing's Sarcoma ). — We have 6 cases of this condi- 
tion in our series, and there are 31 in the literature. Tlie onset is often 
indefinite and a diagnosis of chronic osteomyelitis frequently is er- 
roneously made. Again, pain is the earliest symptom and there is 
often fever. The roentgenograph shows bone destruction of a moi'C 


Table III 

SUMMABY OF CASES COLLECTEB FkOJI THE LiTEKATOBE 


UPPER 

)STE0GENIC 

< 

d 

u 

P 

o 

a 

y. 

u 

K 

o f- 

< 

o 

c 

y, 

o 

o 

>• 

tc 

o 

F- 

CC 

c/3 

W 

o 

H 

tii 

O 

Yx 

fi j:; 

o p 
w w 
H H 
rr. tr. 
o o 

d 

c, 

cc 

{- 

O 

H 

Cnrpals 

Mefacarpals 

Phalanges 

o 

2 

1 

11 

9 

7 

54 

I 

7 

1 

7 

16 


4 

12 

1 


() 

29 

101 

i3(r 

Total (hand) 

4 

o 

20 

G1 

s 

24 


10 

1 

. 

LOWER 










J 

t 

'lo 

279 

IP 

OS 

IIS 

Astra galu.s 
Calcaneus 

Tarsal (other) 

Metatarsal 

Phalanges 


21 

G 

O 

10 

17 

5 

n 

4 1 

1 

4 

o 

7 

IG 

I 

1 

1 

3 

7 

o 

5 

G 

1 

n 

n 

o 

7 

203 

SI 

I’itf i 

1 j 
1 

1 1 

, ! 

L' 

1 

Tntnl ffoot) 


20 

45 1 

20 1 



4 1 

— _ i — . 

Total 

37 

31 1 1 

PI ( 11 ( 4( ; < ! 

31 1 
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or less diffuse nature, but tlie fusifoi-in shape and the peilosteal split- 
ting (features characteristic of this disease in the long tubular bones) 
are less frequently demonstrable. In this type of tumor, also, aspira- 
tion biopsy is relatiimly simple and accurate and should be attempted 
if there is any doubt as to the diagnosis of a destructive bone lesion. 
The condition is frequently referred to in the older literature as round 
cell sarcoma, later as endothelial myeloma, and currently as endo- 
thelioma or Ewing'S sarcoma. Probably some hemaugioendotheliomas 



Vie 3. Case 13. Low grade osteogenic s.arcoma of proximal plialanx of tlftli 

Oneer^ Male, aged 30 years. Two operations elsewhere 

Anfputation of fourth and fifth flnsers through iiictacarpals. AII\e and nell I .-j >e.am 
inter. 


and unclassified sarcomas belong in this group. One of our eases was 
diagnosed following curettage for osteomyelitis of the os calcis; heavy 
irracliation was given, followed by amputation and a prolonged course 
f Polev’s toxins; the patient is well more than three years after with 
° evidence of metastasis or reein-rcnec. Four other iiatieiifs (2 
" 1 and ^ metatarsal bone) died of multiple metaslases from 

toblToc m..l o™.Unlf vo«r, nltor 0,„ 
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was lost to follow-up aftei* two years. It is, therefore, fair to as- 
sume that the prognosis of this condition is genei'allj^ poor. How- 
ever, it is our impression that the treatment of choice, following early 
diagnosis, is hea^^ irradiation followed by amputation and a post- 
operative course of injections of Colej^’s toxins. Connor reports a 
patient of Thompson’s in the Bone Sarcoma Registry who died follow- 
ing a gall-bladder operation eight years after amputation of the foot 
for endothelioma of the os calcis. 



Fig. 4. — Case 16. Aneurysmal giant cell tumor of distal plialan.y of thumb Ittaln 
aged 13 years. Amputation through proximal phalanx. Well two years ’ 


Giant Cell Tnmor . — In addition to 9 giant cell tumors in our own 
series, we found 65 reported in the literature. Vague pain is usuallv 
ail early symptom. Not infrequently, however, slight swelling or patho- 
logic fracture is the first symptom, as these tumors are benign and "row 
relatively slowly. They may attain considerable size before the patient 
seeks medical relief (this was true of one case in our series [Pi"' 4 ]) 
'Hie roentgenographic appearance is usually quite cliaracteristre and 
shows a round or oval centrally placed le.sion with mauv fine traheclda 
(P? a thinned h^t intact ^ 

.« bi„ps,v be .rie!, iffcoortS 
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IS v(‘i-y tlmi, blit it is not ;is useful in this tym; of linnor, as they are 
usually mit rally iilaeed. The terms lieiiioiTlia',d<; osteomyelitis and 
myeloid sareoma aiipeariii^r in the literature are synonymous. Jn the 
mieroseopie pietnre niimeroiis <riant. eells arc eharaet eristic, but the 
a'r'rre.ssivene.ss ol the tumor depend.s upon the librous tissue stronin 
M-hieh must be »iven due consideration in the ultimate pathologic 
diagnosis. 

J'ollou’ing a recent extensive survey of giant cell tumors in gen- 
eral,** we have come to the eonelusion that the treatment of this eon- 



Fip. u. — Ca.>!e 11. Giant cell tumor of fourth metatarsal. Female, aged 17 years. 
Curettage at another hospital. Recurred six montiis later. Resection of metatarsal. 
Well four months Inter. 

ditiou is either surgeiy or irradiation, but never both. Either proce- 
dure alone gives satisfactory results; whereas, a combination is fraught 
with clanger. We believe the same principle applies to giant cell 
tumors of the hands and feet. Irradiation, if used, should be given in 
moderate doses. Eadieal surgeiy, such as amputation or resection, is 
indicated onl 3 ' in special instances. One of our cases presented a tre- 
mendous growth of the distal phalanx of the thumb, and amputation 
was performed as the treatment of choice (Fig. 4). Astragaleetomy 
and resection of the tarsals, metatarsals (Pig. 5), or metacarpals may 

■ — rrT. -Rradler n. and Higinbotham. Norman n.; Giant Cell Tumor of Bone. J. 
870 - 884 . 1938. 
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be necessary in recurrent cases. However, curettage, cauterization 
with zinc cliloride, and primary wound closure is indicated in most 
cases as the primary treatment.* 

Cyst . — Our series contains 2 cases of simple cj^st, or solitary osteitis 
fibrosa cystica; whereas, there are 47 cases reported in the literature. 
In many of the reported cases, however, the diagnosis was based on 
clinical and roentgenographic evidence alone, but, were a study of the 
pathologic material possible, we feel sure that not a few would be trans- 
ferred to the giant cell tumor or chondroma group. These cysts give 
very few signs and symptoms and are usually picked up as an incidental 
finding in roentgenographs taken for other purposes. Pathologic frac- 
ture is frequently the first sjunptom. The roentgenograph shows a small 
rounded area of bone destruction with well-defined margins, but lacking 
the trabeculations characteristic of giant cell tumors. Operation usually 
reveals a thin, fibrous lining of the cyst wall, containing clear yellowish 
fluid. 

Surgery has always been the metliod of choice and results are usually 
excellent with simple curettage after unroofing the cavity. In the larger 
cysts, or after pathologic fracture lias occurred, slivers of bone may be 
implanted within the cavity. 

X-ray therapy may be used and with satisfactory end results. How- 
ever, a degree of uncertainty is inescapable and results are obtained 
much more slowly than after surgical treatment. Moreover, the hands 
and feet are to be regarded as regions where the late effects of irradia- 
tion may prove serious, and obliterating endarteritis is a particular 
hazard in these localities. For these reasons, surgery is generally to be 
preferred. 


Chondroma . — Our series includes 15 chondromas (4 subungual exos- 
toses) ; in addition there were 91 reported in the literature. These 
tumors consist largely of cartilage. Their common designation is cen- 
tral chondroma or osteochondroma, according to the direction of their 
growth; i.e., central or outward. Preferable and more descriptive are 
the terms enchondi-oma and eeehondroma. In the opinion of Gatewood, 
onchondromas arise from pre-exi.sting cartilage and are probably con- 
genital, due to an abnormal anlage in the intermediate cartilage of the 
bone involved. Some pathologists believe that they spi-ing from islands 
of cartilage left in abnormal situations and hence may grow’ from the 
marrow in the phalanges, metaearpals, etc. Ecchondromas occur inde- 
pendently of any cartilaginous anlage and present themselves as an 
overgrowth arising where cartilage is normally present. 

The central variety presents symptoms similar to those of a simple 
cyst or giant cell tumor, pathologic fracture being a common first symp- 
- ^ ^ roeutgenogi-aphic appearance also presents features of 

^cu Tumor* Ann, Surp. lois 821. l?3e. " Surgical Treatment of Giant 



f^vuaiiUY 


IL’2 


i'olli, ,is nilo tli(>y Jippivir iium: iini]tiloaiiI/ilO(l. Tlw truhcciiliKinna are 
a.Kl iisiiiilly Dio oiitiro shitft of tlw hmw is involvod. Irradiation 
Oinivipr Jias been Irird wilJi siireess w n ntitniicr of cases, but as they 
arc t»«r(icri/(ir/y radioresistant prolonged freatinont is rcrpiircd. One 
ease in onr series did not present roentgenn<rrapIiic evidence of licaling 
until loni and oiie-Iiall years after the fii’st treatment. Operation is 
])releralde and is similar to the conservative operation for giant cell 
tumor; namely, lliorongli curettage, cauterization M'itli zinc eliloride, 
and primary wound closure (Fig. G). If is important to remove all 
traces id tumor tissue, as this type of tumor is prone to rcaiw if iwt 


FlR. 6. — Ciise 
acccl 30 years, 
after two years. 



17. Central chondroma ot proximal phalanx of fourth finger, ^hle. 
Curettage, cauterization and primary wound closure. No recurrence 


adequately removed. As in cysts, small tibial bone grafts maj^ be ad- 
visable ivlieii there lias been much destruction or when pathologic frac- 
ture has occurred. We obtained an excellent result in the proximal 
phalanx of the ring finger with this latter procedure. 

Ecchondromas are more apt to produce symptoms of pressure, due to 
their bonv outgrowth, and frequently their first symptom is the detec- 
tion of 1 bony protuberance. They are seen in the roentgenographs as 
definite' bom- ontgrowtlis, usually with a broad base. Irradiation 
Jlmimpy lias ‘been tried, but it effects little, if any, regression in the 


COliEY AND HIGINB0THA5I ; TUJIORS IN BONES OP HANDS AND FEET 123 

size of the tumor, due to its radioresistance. If they are causing 
symptoms, they should be removed by operation, care being taken to 
remove with the chisel a generous Avedge-shaped portion at the base. 
Again complete remoA^al is essential, as they are prone to recur if 
inadequately excised. One case in our series recurred tAidce and a 
third operation Avas necessary for complete relief (Fig. 7). Four other 
cases in our seines shoAved excellent results folloAving Ainde local 
excision. 

Undoubtedly subungual exostosis should be grouped Avith the latter 
condition. We had 4 cases, all occurring as pyogenic graunlonias of 
the great toe (Fig. 8). Our cases are grouped under the diagnosis of 
chondroma in Table II ; Avhereas, the larger number occurring in the 



A. Ji. 

Fip. 7. — Case 7. A, Osteochondroma (ecchondroma) of the fifth metacarpal. 
Female, aged 24 years. Excision. Recurred eight months later. Second excision* 
Recurred two years later. Third excision, B, Result 1% years after third operation 


literature appears under the diagnosis of exostosis in Table III. Ac- 
cording to DaAddson, the patient first notices that the nail is being 
slowly raised from the usual flat position, and then there appears a 
hard groAvth from heneatli the nail Avhich pushes the nail bacliAA-ards. 
The groAvth increases gradually in size until the nail becomes almost 
vertical in its axis. Mason states that the condition is ino-st common 
in the foot (usually in the great toe) and that there are only a dozen 
cases reported as occurring in the hand (usually in the index finger) 
The roentgenographs generally shoAv a characteristie bonv outgrowth 
InU occasionally they may be negative if o.ssifieation has not occurred 

o th! n.n possible damage 

u.nl bed. Some authors recommend removal of the nail and 
UK. Kin. d,i*i „„n 
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wifil i)Iicii()l. Ijiipidiis (it'Kcrilx'.s Ji niora riidical operation, einploying 
a U-wliaijed iiu*i«ion, reseetiii^' the nail, and then reseefin" the distal 
hair of the distal phalanx. He uses a lon^r jto.sterior and a .short 
anterior tla)). Any (d' these proeetiures may I)e cnij)loyed, depending 
upon the size (d‘ the growth and the conditions pre.sent in the individ- 
ual ease. 



Pip s.— Case 39. Subungual exostoses of bis .s^^th^zfnc'ciaorWe. 

mnCb srans i'o" dclaea\ar^a‘f‘ recurrence Oiree years later. 

Mi/roaifl -While our series contains no example of pure “hYXoma 11 
^^ound reported in the literature. The symptoms, signs, and roei t- 
were ioun P resemble those of chondromas and cysts. 

dia-uosis is extremely difacult and usually can be made 
The differ ential o ooerative or preoperative diag- 

on Histologic as Kalin points out, 

nosis is treatment and are the most transplantable 

these tumors curettage must be employed and cauterization 

of all tumors. Iboiou^u 
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is essential, as these tumors are extremely prone to recui’. In this event 
Blooclgood recommends amputation. 

Not infrequently chondromatous and myxomatous elements are mixed 
in the one tumor, producing a chondromyxoma. Some of these have 
been included under chondromas and others under mjucomas in Table 
III, depending upon the author’s description. The more the myxoma- 
tous element predominates, the more requisite it is to treat them as 
pure myxomas. 

One must ahvays bear in mind the grave possibility that a chondroma, 
myxoma, or chondromyxoma maj'- imdergo malignant transformation. 
It is for this reason that, however minor the symptoms, we believe with 
Campbell that they should be removed by operation at the earliest pos- 
sible moment. 


Calcaneal Sx>uns . — No examples of this condition have come to our 
attention in the Bone Tumor Clinic, as they are a not uncommon ortho- 
pedic problem dealt with b_v orthopedic surgeons. There are 205 cases 
reported in the literature. They are more common in the male and are 
often bilateral. The symptoms are usually acute and begin with pain 
in the heel, sometimes accompanied by swelling, so that the patient 
walks on his toes and forefoot Avith a characteristic gait. The acute 
attack may subside, but it is prone to recur, each subsequent attack 
being more prolonged. There is definite tenderness over the tubercle of 
the os ealcis and roentgenographs sIioav a characteristic exostosis. For- 
merly this condition Avas ahvays attributed to gonorrhea, but actually 
this infection probably accounts for A'ery feiv cases. It has been amply 
demonstrated that calcaneal spurs may be due to trauma, subacute gout, 
I’heumatism, excessive standing, tuberculosis, or syphilitic epiphj-sitis 
(Warraek). Probably tho.se due to gonorrhea and other infections oc- 
cur as a local periostitis in Avhich ucav bone is laid doAA’n and Avith each 
exacerbation additional layers of bone are deposited, the final result 
being a nodular ma.ss of bone knoAvn as a spur (Lloj’d). 


IMeisenback believes that spurs are actuallj’^ bone formation and not a 
periostitis. OpenshaAv describes them as an overgroAvth of the tubercle 
on the under surface of the os calcis, Avhere the abductor minimi digi- 
torum and the flexor brevis digitorum muscles attach. The treatment 
consists of general and local measures. The primary focus of infection 


must be sought for and dealt Avith. JIcanAvliile, a cushioned heel shoidd 
1)0 tried in the shoe. If the painful heel continues, operation for re- 
moval of the spur is indicated, and about 30 per cent of the eases will 
require operation. Simple excision Avith a chisel is usually sufficient. 
In more advanced eases larger incisions arc required to expose the 
tubercle more adequately an.l. after removing the spur with a chisel the 
lasc IS curetted and touched Avith carbolic acid. Steindler’s operation 

. ^ ms II, t b,„,a that forms, and Chang desaribts a modified operation 
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sunoraty 


witli plu'iiol. .Liii)i(Iiis (Icscrihcs a iiiaro radical oj)oratioii, cinployiii" 
a IJ-sliaix’d incision, iH'sccliiiff tlic nail, and tlion resecting' tlic distal 
liair of (lie distal plialanx. He uses a loiijr posterior and a short 
anterior flap. Any of these jiroeednres niay he employed, depending 
ui)on the size of the growth and the conditions present in the individ- 
ual case. 



Pirj S— Case 39. Subuiigual 

:io^ S' ensta, ;>alf of 3»n excision^of tl.ree years later. 

Pincli erafts to ucnuueu 


i)/„a:onta -While our series contains no example of pure “W-^^oma 11 
reported in the literature. The s 3 'mptoms, signs, and loent- 
rere found p vccemble those of chondromas and cj'sts. 

:eiiogi-aphic appearance e ^ , difficult and usually can be made 

differential diagnosis - or preoperative diag- 

,n histologic however because, as Kahn points out, 

.osis is e^^""“"^^';^.npeeial treatment and are the most transplantable 
;hese tumors cui-ettage must be employed and cauterization 

,£ all tumors, luoiouc 
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only 609 cases, one-tliird of wliieli were subcalcaneal spurs. While tlie 
symptoms and signs are similar to those of tumors in other parts of the 
skeleton, the roentgenograph reveals dissimilar pathognomonic features. 
Aspiration biopsy is an important diagnostic aid. The treatment is 
essentially the same as that indicated for tumors of other bones. The 
ultimate prognosis, on the whole, would seem to be more encouraging. 
Finally, we would reiterate the dictum that persistent pain in the bones 
of the hands and feet, as in anj’- bone, is an important first sjnnptom 
and .should be regarded with deep suspicion as indicating the possible 
existence of a primary bone tumor. 
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in whicli a fascial li-ansplan) is j.Iaced over (lie (leniulcd aira after cx- 
(nsioii af tlio sjnif. J’astajioralivo roenf<rciio^MVii)Iis slioiild he taken in 
order to l)e sure of eonii)let(.' 7-eiaoval of the spur. 

IjiI)erson employed deej) x-ray therapy with frratifyinn residfs in 31 
eases of imiiiful heel, all of the froiiorrhcal type. This method of treat- 
ment merits a more extensive trial. 

(hh Old ().<<lroiii/i. in ]!)1}2 .lafte and itiayer dcserihed an osteoblastic 
o.steoid tissue-formiii<r tumor of the fourth mctaearpal in a 15-ycar-old 
trill, and in 1 !),!-! Jafle de.serihed ;> additional cases of a similar nature. 

3 of which involved the hones of the hands and feet. They state that . 
this tumor jiresenis some leatures common to ostcoffciiie .sarcoma, hut 
that it shows a henifrn behavior. It is u-ell encapsulated, hut capable of 
malitrnant translormation. It is usually diafrnosed as intlammatoiy, 
but no pus is found at operation. On mieroseopic examinntion there are 
no features to suptrest an intlammatory oripin. All their eases were 
operated upon, the cavities cleaned out, and all had "ood results. 

VncUisstifird Siircoiiia . — There are /> ea.ses described in the literature 
as sarcoma witbonf further di/ferent iation as to ^ 710 . Three were in 
the metatarsals, 1 in the cuneiform, and 1 in the os ealeis. We bad 1 
patient with an an"io.sarcoma of the mctatar.sal who died of multiple 
meta.stases one .vear after amputation of the foot. 


Mrinstatir Carc'nwmu . — There are 2 eases of metastatic carcinoma in 
our serie.s; I in the phalanx of a Iin<rer from a parotid tumor, and 1 in 
the astragalus from a hyiiernejihroma. Jn addition we saw a metasta.sis 
to the phalanx of a finger from a breast carcinoma. There are 7 in- 
stances in the literature of metastatic involvement of the bones of J:l)e 
foot. 


General Diseases. — The bones of tlie bands and feet may be involved 
in some of the generalized bone disease.s. Thus, in von Eecklinghausen’s 
osteitis fibrosa cystica (hyperparathyroidism) these bones ma.y show 
manifestations of the generalized decalcification and cystic fonnation. 
Achondrod.vsplasia with multiple cartilaginous exostoses also 11103^ in- 
volve the bones of the hands and feet. In osteopetrosis (marble bones, 
Albers-Selionberg disease) one of the characteristic features earl3^ in 
the disease is the dense, banded appearance of the phalanges, metaear- 
pals, and metatarsals, Paget’s osteitis deformans also may extend to 
these bones, and it is conceivable that melorheostosis also may progi-ess 
to below the wrist and ankle. The exteJisive involveinent of multiple or 
plasma cell myeloma also ma3^ include the bones of the hands and feet. 


SUMMARY 


In a series of 1,211 truiiors of bone observed at the Memorial Hospital 
nnd the Hospital for Ruptured and Crippled, only 47 were found to 
involve the bones of the hands and feet. The entire literature contains 



Editorial 


Heparin and Thrombosis 


A ttention was first called to heparin in 1916 hj^ Jay McLean, 
now a surgeon, who was at that time a medical Student working in 
the laboratory of Professor W. H. Ho-well. This anticoagulant Avas ob- 
tained from the liver and Avas named heparin. HoAVeU. and his col- 
laborators suljsequentlj^ studied the distribution and chemical properties 
of heparin and succeeded in purifying it further. They pointed out 
its possible uses in clinical medicine. HoAvcA^er, it was still considered 
unsafe for use in patients. 


Professor Cliarles H. Best, of Toronto, ))ecame intferested in heparin 
in 1929 and he visualized clearly its possible use in elinical as Avell as in 
physiologic Avork. With this in vicAv, Charles and Scott began an attempt 
to obtain a highly purified preparation. Tliey succeeded finally in ob- 
taining from lung a crystalline barium salt of unifoi’tn potency. This 
Avas one hundred times as potent as the original crude material and AA^as 
completely free of toxic properties. Charles found that the barium can 
be completely removed, that the heparin can be stored as a dry poAAMer, 
and that a solution Avhich can be sterilized by filtration can be made 
from this poAvder. 


After having obtained a highly purified form of heparin, the physiol- 
ogists and surgeons of the Toronto group began their studies on animals 
and patients. The results illustrate once again the value of animal ex- 
perimentation in tlie advancement of clinical medicine and the great 
advantage of cooperative research Avhen a problem needs to be attacked 
from A’arious viewpoints. It Avas observed tliat lieparin is effective AAdien 
administered subcutaneously as avcU as Avhen introduced intravenouslv. 
The best procedure in its administration Avas tliouglit to be to "iA-e a 
small dose intravenously and to folloAv this Avith a constant intraA^enous 
m.ioction. The clotting time of the blood in this Avay could be set at a 
chosen level and maintained there for long periods. In both experi- 
mental and clinical Avork, approximately 40 units of heparin per kilo- 
trram of body weight were given intravenously and this was followed 
hm r*'' approximately 30 units per kilogram an 
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Heparin and Thrombosis 


A ttention was first called to heparin in 1916 bj" Jay McLean, 
now a surgeon, who was at that time a medical student working in 
the laboratory of Professor W. H. Howell. This anticoagulant was ob- 
tained from the liver and was named heparin. Howell and his col- 
laborators subsequently studied the distribution and chemical properties 
of heparin and succeeded in purifying it further. They pointed out 
its possible uses in clinical medicine. HoAvever, it vms still considered 
unsafe for use in patients. 


Professor Charles H. Best, of Toronto, became interested in heparin 
in 1929 and he visualized clearly its possible use in clinical as well as in 
physiologic work. With this in view, Charles and Seoti began an attempt 
to obtain a highly purified prepai’ation. They succeeded finally in ob- 
taining from lung a crystalline barium salt of unifokm potencj". Tliis 
was one hundred times as potent as the original crude material and was 
completely free of toxic properties. Chai'les found that the barium can 
be completely removed, that the heparin can be stored as a dry powder, 
and that a solution vdiieh can be sterilized by filtration can be made 
from this powder. 


After having obtained a highly purified form of hCparin, the physiol- 
ogists and surgeons of the Toronto group began tlieir studies on animals 
and patients. TJie results illusti'ate once again the value of animal e.x- 
perimentation in the advancement of clinical medicine and the great 
advantage of cooperative research when a problem needs to be attacked 
from various viewpoints. It -was observed that heparin is effective when 
administered subcutaneously as well as wlicn introduced intravenously. 
The best i^roeedure in its administiation was thought to be to give a 
small dose intravenously and to follow this with a constant intravenous 
injection. The clotting time of the blood in this way could be set at a 
chosen level and maintained there for long periods. In both experi- 
mental and clinical work, approximately 40 units of heparin per kilo- 
gram of l)ody weight were given intravenously and this was followed 
ndh a continuous injection of approximately 30 units per kilogram an 
lour. Tlie clotting time was usually maintained at from tv’enty to 
^"'rl.y minutes. 


• bmy significant experiments were performed on animals, only a few 
\vl mentioned. The effects upon the mixed thrombus, 

"ch IS formed when veins ai-e injured by mechanical or chemical means, 
me studied. The thrombus formation which was associated usually 
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widi ;i <riv(>n itijury did nol. occur when liic instill was followed hy the 
tidininislnition of hcitarin for seventy-two hoiii^. Ollier exporinients 
showed this to ho true in the coronary arteries of the lieart as well as 
in the peri jther.'il veins. Tlic white throinhns is the nucleus from which 
lite tnixed throinhns p:roAv.s, and for this reason the Toronto group deter- 
niined the en'ect of hejmrin on the foriiialioii of white Ihroinhi. By 
allowing hlood to flow over gla.ss and cellophane tubing, it was found 
that Jicjiarin jn'cvenlcd the formation of Ihroinhi which usually apjiear 
under these circuiustanees. J)r. ]). W, G. IVIurray found tliat the per- 
centage ol siiece.ssl III end-to-end iilood ve.s.sel ana.stoinoscs was consider- 
ably Jiigher in the instances in which hejmrin was used. There is no 
doubt that nontoxic licjiarin will he a most vahiahlc addition to the 
study ol many problems in the laboratory, such as the anastomoses of 
blood vc.ssels, transidanfafion of organs, exchange transfusions, and 
determinations of the rate of blood flow. 


It is uncertain whether heparin is a normal const iliieiit of the hlood 
and whether it is the normal anticoagnlant. Its wide distribution in the 
body suggests that if serves a ])hysiologic function. There is excellent 
evidence that heimrin is re.si)onsibIe for the markedly prolonged coagu- 
lation time of the blood in anaphylactic and peptone shock. Waters, 
jrarkowitz, and Jaipics obtained from the blood of the .shocked animal 
nnieh more heparin than can bo delected in the blood of the normal ani- 
mal while the heimrin content of the liver in shock was decreased. 

Following the obtaining of highly imrified jircparafions of heparin, 
clinical iiive.stigations were begun by Dr. Murray and associates in 
Toronto and by a number of workers in Sweden. Most of their efforts 
thus far have been centered uiion atfemj)ts to prevent postoperative 
thrombosis and oinbolisin. The importance of this condition is illus- 
trated hy the fact that approximately 6 per cent of the deatlis follow- 
ing oiierations are due to massive pulmonary embolism and probablj' a 
larger percentage of the instances of pneumonia and lung abscesses may 
be due to smaller emboli. It is difficult to assess the value of heparin or 
any other therapeutic means as a ijrevcntive of postoperative thrombo- 
sis, birt it may be said that the results thus far are eneouraging and 
there have been no untoward experiences. It has been used b.y Jlurray 
without a fatality in a fairly large number of patients in the after- 
treatment of prostateetomj% splenectomy and other operations in which 
thrombosis and embolism are common. The intravenous administration 
of hepai'in is begun two or moz’e hours following the operation and is 
continued for at least several days. It should be stated, however, that 
•rood results have been obtained by Bancroft and others hy the use of a 
nronhylactic regimen including the intravenous injection of sodium 
tliiosulfate, large quantities of fluid by mouth, and the restriction of 
fats and carbohydrates in the diet. 
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As new findings are unearthed, it seems likely that heparin may be 
indicated in a variety of clinical conditions and opei’ations. Among 
these may he included blood vessel anastomoses, peripheral embolism and 
embolectomy, phlebitis, coronary thrombosis, cerebrovascular thrombosis, 
and blood transfusions. Heparin may be used in the latter procedure 
either by adding it to the blood as it is collected or by injecting it into 
the donor. In the anastomoses of blood vessels, regional as well as gen- 
eral heparinization may he used. If the problem of the homotrans- 
plantation of organs is ever solved, it is probably there that heparin will 
find its greatest field of usefulness. Deterrents to the more general use 
of heparin at the present time include the discomfort to the patient of 
continuous intravenous injection, the increased nursing care and the 
price of the heparin. It costs about $80.00 per patient if the blood of 
an adult is to be rendered incoagulable for several days. However, if 
time and additional work substantiate the findings referred to already, 
it is likelj^ that most of these objections can be overcome. If the de- 
mand for heparin increases, tlie laboratories probably will be able to 
reduce the price. Furthermore, some bright worker probably will syn- 
tliesize this substance. In the meantime, it should be determined whether 
or not heparin interferes with the healing of incisions and with tlie nor- 
mal responses of the body to infection. Furthermore, the contraindica- 
tions, if any, to its use should be established. 


— Alfred Blalock, M.D. 
Nashville, Tenn. 


Recent Advances in Surgery 

CoNiujcTKi) HY Am-.Kii Hi.ai.ock, M.I). 


HEZOAliS AND CONCRETIONS 

A CoMi’JtiMiKN’.siVK Ri;vii:\v ok tjik Litki!Ati;kI’: With an Analysis of 
CoijiiccTicn Casks and a Piiicskntation of 8 Additional Cases 

i\Ii(;irAKi. DkRakev, M.D., and Alton Ociisneii, JI.D., 

Nkw Onr.RVNs, La. 

(I'roin thf Hi iKirtinnit of .STir/z/ri/, School of Mrilicinc, Tiilntir UoivFr.iily) 
(('ontinuril from the Drccmher issue.) 

DitKjnosis . — Tlio diii"iu)si.s of bezoars is not difficult if fbe condition 
i.s borne in niind. Tlie rclafivc rariiy of fliesc cases is conducive to the 
usual inadvertency or negligent inconsidcralion of tlie attending phy- 
sician for I lie ])ossible presence of these intragastrie foreign bodies, thus 
forming the Inisie difficulty in their diagnosis. If for no other reason 
tlian as a reminder, tlicir occasional prc.sentation is thoroughly justified. 
Once the condition is suspected, the establishment of a correct diagnosis 
should be relatively simple. 

In considering the diagnostic basis of trichobezoars, it should be re- 
called that a careful interrogation into the patient’s previous habits in 
early childhood or adolescence frequently will educe the suggestive 
clue of trichophagia. Whereas the patient usually denies this haii- 
cating custom, it can usually be obtained from the parents or relatives. 
This was possible in over one-half of the collected cases (Graph VI). 
The great majority of tlicse patients are girls or young women. This is 
demonstrated clearly by the series of collected cases, in which over 90 
jicr cent were females and over SO per cent were under the age of 3 
years (Graphs III and IV). The presence of characteristic clinical 
manifestations, such as a rather large, firm, freely movable epigastric 
mass accompanied by some pain, nausea and vomiting, and anorema, 
wealmess, and loss of weight, is corroborative evidence. In the eoUeeted 
cases these sjmiptoms and signs Avere prominently present. Jevei i 
conspicuously absent. The presence of long strands ^ f ® 

or in the gastric contents is confirmatory evidence. Usual y there is < 
slight secondary anemia Avith a mild leucocytosis. Such a clinical 
picture together with the characteristic fluoroscopic and roen tgeiiolo c 
Sid 1 i previously described, AAdll justify a diagnosis of tnehobezo • 
Wlmrem formerly in the absence of systematic roentgenologic e-vami- 
^ tinns the diagnosis was usually made during the exploratoi.A opeia- 
I t present Avitli the almost ubiquitous use of roentgenography, 

Zll STcofrect p.-eope™,iv. is i.,di»..ve «f 

on the part of the physician. 
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The diagnosis of diospyrobezoars and other phytobezoars is also not 
attended with considerable difficulty if the condition is kept in mind. , 
Again a careful inquiry into the patient’s previous eating habits will 
often elicit the possibility. Thus, over SO per cent of the collected cases 
of diospyrobezoars including the authors’ gave a history of persimmon 
ingestion (Graph VI). In contrast to trichobezoars, approximately 80 
per cent of the patients with phytobezoars are of the male sex and over 
30 years of age (Graphs III and IV). Characteristically the clinical 
manifestations consist of a freely movable, firm abdominal mass usually 
located in the epigastrium and readily displaced beneath the left costal 
margin, associated with some pain or tenderness, nausea and vomiting, 
and moderate weakness or loss of weight. Constipation or diarrhea oc- 
curs in about one-third of the cases. Fever is prominently absent. If in 
addition to these findings there is a very slight secondary anemia and a 
mild leucocytosis, one should be even more suspicious of a phytobezoar. 
Gastric analysis reveals little more than probably a slight hyperacidity 
and stool examinations are not significant. How'ever, in the presence of 
such a clinical picture the characteristic fluoroscopic and roentgen- 
ographic appearances previously described should definitely establish 
the diagnosis. 

As an added diagnostic procedure, Moersch and 'Walters®^® recently 
have advocated direct msualization by means of gastroscopy. "Whereas 
this undoubtedly is a valuable diagnostic aid, at present its usefulness 
is limited because there is required necessarily a special instrument and 
a high degree of skill. 

The possibility of such complications as intestinal obstruction and 
gastroduodenal ulceration ndth consequent hemorrhage, perforation, and 
peritonitis always should be borne in mind. Obviously these complica- 
tions assume different but characteristic clinical manifestations and 
therefore render the diagnosis of the original condition more perplexing. 
However, in the presence of such an eventuality the diagnosis of the 
complication is certainly more important. 

Prognosis . — The prognosis in bezoai*s depends primarily upon the 
presence or absence of two factors: (1) the institution of adequate 
therapy, and (2) complications. 

That the institution of proper therapy is an important factor in the 
prognosis is readily evinced by the fact that the mortality in the non- 
oiierative collected cases of trichobezoars, diospyrobezoars, and other 
phytobezoars is 72.7 per cent, 50 per cent, and G6.G per cent re.spectivelj', 
in contrast to the corresponding incidences in the operative cases of 4.8 
per cent, 7.4 per cent, ami 4.7 per cent (Graph VII). The significance 
of complirations in the prognosis is clearly demonstrated by'" the fact 
that, whereas the mortality in the collected cases of trichohezoars and 
pliytohczoai-s with complications is 53.1 per cent and 18.7 per cent re 
spoctively, in those eases without complications the.se corresponding 
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«ro .104 lu'i- ciiiK and 2.1 per mi( ((Jraj.Ii VJII). TJjo Jo!a] 
moi .1 1 \ 111 (ho colifflod oa.se-s of iviehohezonrs, (lio.sj)yroliozoar.s, and 
phylohomirs, mclmhufr ours, ,vas IfU per oonl, 0.8 per oen(, and 12 5 
poi- coiK i-o.^jpoodvoly (ni-ajiii A’’!!). 

Ciirimnsly oiioitfrli tlw ojm-ntiva nioilalily in lrichobezoar.s ]ia.s not 
Omi dimnu.s-hod (luriri- (ho past throe dooadcs .since Afata.s’ publication. 
\\ boroa.s, in 1014, according: to Alata.s, Ihoro wore 2 dcatli.s (4.1 per cent) 
III 4t’ ca.sos operated upon, at prc.sont of 124 cases operated upon 6 (4.8 
I'cr cent) died. 


An aiinlysi.s of the caii.se of death in (he eolJeeted cases of bezoars is 
sifTiitficant. It m-iII he observed from Grapli JX that intestinal ob- 
st met ion occurred in 17 (lO.S per cent) of 156 collected cases of trieho- 
bezoar.s and 2a (26.5 per cent) of 64 collected cases of phytobezoars 
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/dumber of deilhs 
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Graph VII . — CompaJatlvc mortality rates based upon t!52 collected eases of besoars, 
IncUidinB those of DeBakey and Ochsnor. 


including ours. AYhereas of the 17 cases of tr ichobezoars, 8 (47 per W * 
cent) died; of the 25 eases of phVtobczbars onl^^ (16 per cent) died. 
Tfils^onsidw'able difference in mortality rates in the two types of bezoars 
is probably due to the fact that the patient with trichobezoar is usually 
in a weaker and more exhausted condition b.y virtue of a longer duration 
of the original, larger iutragastrie foreign body. In our series of 7 cases 
of phytobezoar, there were 3 (Cases 4, 5, 6) with intestinal obstruetion. 
Two of these (Cases 5 and 6) were treated conservatively and 1 (Case 6) 
eventually passed the bezoar in the stool; whereas the otlier (Case 5), 
admitted "in extremis, died within twenty-four liours. The third patient 
(Case 4) was operated upon on a service other than ours and the bezoar 
was removed through an enterostomy. The patient’s progress was ver 3 ' 
satisfactory for four days postoperatively under a physiologically 
rational postoperative therap.r. However, on the fourth postoperative 
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day this was discontinued and ice water, fruit juices, and sweetened 
soda water drinks were administered. The following day the tempera- 
ture rose to 103° F., the pulse became rapid, there was marked abdominal 
distention, and the patient vomited everything administered. Enemas 
were given with no apparent relief in the distention. Under this regimen 
for four days the patient became progressively worse, then the heat tent 
and AYangenstcen suction were applied, but by this time the patient was 
lieyond even heroic measures and died the following day. AVhereas it 
would be inopportune to attempt here a detailed discussion of meta- 
laparotomy therapy based on physiologic principles, it is worthy of 
empliasis because this case illustrates in such a tragic but strikingly 
significant manner the fallacious and even disastrous ii'ratioiiality of 


% A\ortallty of Tpichobe^oars and Phytobegoaps 

according to complications 

^ Tpichobcjoaps 
■ Phytobejoaps 

B Kumbep of cases 
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Complicated Uncomplicated Peritonitis Perforation Gastroduodenal Intestinal 

Ulcer Obstruction 

tJraph VIII. — Cfiaphic representation of mortiillty in colloctecl cases of bozoar*? -ic- 

cortUnp to complications, 

the i)o.sto])crativc administration of ice water, fimit juices, and sweetened 
soda water beverages. This has been discussed adequately in previous 
puhlieations.'''"’-^^^ It is our firm conviction tliat even upon tlie day 
following the develo])ment of marked abdominal distention, hyper- 
pyi-exiii, and vomiting, had the administration of iced and .sweetened 
beverages been diseontinued and the patient again ]daecd on the more 
rational ]instoi,crativc thej-apy consisting of (1) AVangensleon suction 
(-) plehoely.sis of glucose and saline, (3) heat lent over the abdomen’ 
and (4) mori.hine, the outcome probably would have been different 
b'tteen p,.i. ) of the collected eases of triehohezoars and ‘’S 

U4.4 per eent) of the collected eases of phylohexoars were complicated 
. .ast.n.luod,.nal uleeratam (draph IX), AVhereas of the 15 cases 


h'u; 
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or JnVJmlKm-nw ,vi(l. .dccrn, S (53.3 ]uu- cent) died; of tl.e 23 eases of 
(olicKoiirs only 5 (21.7 per cent) died (Graph VIII). These con- 
trasliiif: niorlalKy rales in the hvo types of bezoars are due j)rohahly in 
I preat Jiieasiiro to the dih’erenee in' the intra-raslric eontent.s.'^ The foiil, 
**‘‘*L ‘lLj”’'!Tri i ^L. <‘*'<‘’"‘<‘<t 'ristically a.ssocia led with lrichobczoar~in- 
/ eontain.s m ore virulent j)afho'tenic orpinisms fiian lhe rela- 

L sl erilc intra.a:aslrie eonlcnl.s ot }>lo-lohcy. oavs. ThinHaHhcr cor- 
lolunaleii liy iJie inet that all of the 5 cases of trichobezoar ulcers that 
perl orated died; M-herca.s, of the 7 easc.s of i)Iiylobczoars with perforated 
ulcers only 5 (71.4 per cent) died (Grai)h VIII). In this regard the 
tact that all of 6 ea.ses of trichobezoars that developed peritonitis died 
and only G of the S cases of plndobczoars with ])eritonitis died is sig- 
nificant (Gh'aph VIII). 


rile roniplicdlioiis resulting from tlie various tyjies of bezoars are due 
primarily to: (1) inlerfcrenee willi the normal physiologic activity 
ol. the gastrointe.stinal tract, namely, obstrnelion and exhaustion or 
inanition; aTid (2) traumatic irritation to the stomach and bowel wall 
and its con.scfjuences, mucosal erosion, ulceration, perloi'ation, and 
peritonitis. The occurrence of .such complications is readily compre- 
heiisililc uijou the realization that bezoars, in the final analysis, arc 
simply foreign bodies in the gastrointestinal tract. Obviousty, the com- 
plication produced dc])ends cssentialty upon the primary mechanical 
cfloct of the foreign body upon the normal physiology- of the stomach and 
intestines. Thus, a tricJiobezoar may gradually grow to such enormous 
proportions that the stomach can no longer compensate for its presence 
and additional space required by food ingested. The arrival of this 
degree of tolerance is then manifested usually by vomiting and the pa- 
tient actually starves to death of inanition and exhaustion unless ap- 
]n'opriate therapy is instituted. In a scries of 156 coUeeted cases of 
trichobezoars this eventuality occurred in 13, an incidence of 8.3 per 
cent. On the other hand, this complication occurred in only 1 of 94 
collected cases of ph.vlobezoar (Graph IX). This difference may be 
aecouiited for by the fact tliat the latter type of bezoar is more likely to 
bo of smaller dimensions and less likely to increase in size. 


Another mechanical effect of bezoars is the possibility of obstructing 
the lumen with the consequent manifestations of mechanical ileus. This 
forms the most frequent complication in both G-pes of bezoars. In tricho- 
bezoar this is usuall.v due to the breaking off from the original hair-ball 
in the stomach of a small portion wbieh so frequently extends through 
the pylorus and into the duodenum. That this may very likely occur 
is readily'’ understood by a close examination of these bezoars. For ex- 
ample in the authors’ ease the rather long extension into the dnodennm 
was connected to the original trichogenons intragastrie mass by a more 
narrow and less intact area corresponding to the position of the pylorus 
(Sg. 1). That such small sections do break off is demonstrated by the 
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fact that not infrequently they are passed in the stools. However, in 
.some instances they become lodged in the intestine, most frequently in 
the terminal ileum, and then produce the characteristic manifestations 
of ileus. Of the 156 collected cases, this occurred in 17 (10.8 per cent). 
As might be expected, this complication is considerably more frequent 
in phytoljezoars, as is shovm by the fact that of the 94 collected cases 
there were 25 (26.5 per cent) with this complication (Graph IX). In 
our series of 7 cases intestinal obstruction developed in 3 (42.8 per 
cent) . Its greater frequency of occurrence in phytobezoars is due to the 
fact that they are more likely to be multiple, of harder consistencjq and 
more irregular in surface. 

The complications produced by the traumatic influence of these 
foreign bodies is usually manifested by gastroduodenal ulceration and 
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of Tpicbobe^oai’S and Phytobezoars 
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including authors’ 
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Intestinal Gastroduodenal Perforation Peritonitis Ixhaustion 
obstruction ulceration of ulcer 

Graph IX. — Comparative incidence of complications in bezoars based on 250 collected 
case.s of bezoars, includinf? the cases of DeBakey and Ochsnei*. 


coiiscquciit liemorrhagc, perforation, and peritonitis. Again, as might 
lie predicted, gastroduodenal ulceration occurs much more frequentlv 
in pliytobezoars than in tTichol)czoars. lYherea-s, of the 156 collected 
case.s of trichohezoar.s, this complication was j^resent in only 15 (fl.c per 
cent) ; of the 94 collected ca.sc.s of phytobezoars it occurred in 23 (24.4 
per cent) (Cirapli IX). Only I (14.2 per cent) of our .series of 7 cases 
liad tills comiilication. The most obvious cxiflanation for the ]n»rher 
incidence of gastroduodenal ulceration in phytoliezoar.s is that their 
liarder consistency and more irrcgnlar surface liavc greater potential 
traumatic influence. Oro.ssly the ulcers complicating bezoars are similar 
in cvm'v respect to iicptic nlcci-s as is illustrated in onr case (Fi-r 19) 
or even greater interest is the characteristic location of these nlccrs' 
winch o,,ens a ratlicr intriuning .speenlativo consideration of the eliolo-v 
of peptic ulcer. Of 10 eases of trichol.ez.oars with nleor.s in wliicli the 
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or w Ti „ ^ «”'vaUu'c and 2 on tlic greater. 

01 (he L) eollcetcd ea.ses oi pliytohezoars including ours, 15 were on 

the lo^cr cur\-aturc and 4 were on the greater. In our case tlie ulcer 
M-a.s situated on the greater curvature (l<hg. 13). TJiu.s, of the total 29 
ea.sc.s, _3, or approxnnatcl.v 80 per cent, were located on the lesser 
curvature, an incidence which corre.spond.s fairly clo.se]y with that of 
gastric ulcer. The question Avhieh immediately arises is why should 
ulceration occurring in these eases develop in sncli a characteristic lo- 
cation and one which corresponds so closely witli tlic site of the ordinary 
gastric iileer. It. would apjiear that, a foreign bod}', such as a tricho- 
bezoai, loiiiiing an almost complete cast of the stomach, should produce 
an e\cnlj distributed trauma to the mucosa and not a concentrated 
iiritati\e action to a small area. Moreover, it certainly cannot be con- 



12. — Drawinff of chronic ulcer aloni: greater curvature of stomach as seen 
througli gastrotomy incision at time of operation as described in Case 7. Grossly tliis 
ulcer resembled the ordinaiy gastric ulcer in cverj' respect. 


sidered a coincidence nor can one argne tliat these individuals would 
develop ulcers anj'ivay in the absence of bezoar, for the incidence is 
entirely too high. The occurrenee of these ulcers in tliis strictly lim- 
ited localization with such striking uniformity almost foi’ees the admis- 
sion that the mechanism of formation must necessarity closely parallel 
that of ordinary gastric ulcer. Indeed, it would appear to lend support 
to the sigiiificanee of the mechanical factor as propounded by Aseholf,‘“^^ 
whose conception was based upon a comprehension of the function of 
the so-called viagcnsirasse or gastric pathwaj’’ which is assumed!}' the 
route by which gastric ch}'mc is propelled fi'om tlie p}'lorus into the 
duodenum. The presence of bezoars further enhances the mechanical or 
traumatic factor by interference with proper empt}Tng of the stomach, 
thus creating first, gastric retention which augments and prolongs 
o-astric motility and gastric acid secretion; and second, prevention of 
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normal duodenal regurgitation which is the major factor in the neutral- 
ization of gastric aciditj’. Furthermore, the characteristic situation of 
these ulcers would seem to emphasize the significance of tissue suscepti- 
bility as a predisposing factor in the genesis of ulcer. That the lesser 
curvature of the stomach (magenstrasse) has an inherent vulnerability 
or an intrinsic quality of susceptibility to peptic ulceration has been 
shorni by numerous investigators. Morton^^^ observed that after “sur- 
gical duodenal drainage ’ ’ procedures, ulcers along the greater curvature 
healed; whereas, those on the lesser curvature became chronic. This 
greater sensitivity of the mucosa along the lesser curvature to peptic 
ulceration has been demonstrated convincingly by Oehsner, Gage, and 



Kip. 13. — Drawlnp to Illustrato relative size of dloKpyrobezoar removed at operation 
the stoi " 'i'"' <'clnU''e position of the ulcer alonp the greater curvature of 


Tims, the development of these characteristic ulcers in 
the presence of bezoai-s may be explained to sonic extent on the basis 
of the two factors; namely, tissue suseeptibility and mechanical or 
traumatic. 

ITowevor, we are fully cognizant of the fact that, whereas these two 
factors may jilay the most con.spicuous roles in tlie genesis of these 
bozoar ulcers, tlicy eannot be considered as tlie only operating factors 
t)bYiously, if this were true, the incidence of bezoar ulcer would be 
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iU'ptic uiccralidii in finncnil no siiifrlc J’acfor can he held solelv re- 
sponsible for llieir doveloinnonf. A rcccnl, recapilnJation of the volnmi- 
nons clinical and experimental lnve.sti>ation.s clearly indicafc.s (hat nicer 
is liio i-esnlt of a “tc.s.sela(ion of faclors. We liave expounded previ- 
ously a (horonpdily rational nndersfandintr of (lie physiologic principles 
involved in the development and maintenance of jieptic ulceration and 
<110 oi the ojiinion that, the oecnrrciiec of these hezoar ulcers is not. onlv 
salislaetorily exjilained on tliis basis but even lends’ support fo the 
exiiosition.'’'"-^^' I'his concept maintains that ulcer is established by 
the siiinmation oi two groiijis of factoi-s: (1) the predisposing, which 
are inherent and therefore uncontrollable; and (2) the j)rccipitafing, 
which are controllahlc. The former groiiji is conipased of; (a) tissue 
suscejitihility, which has been alluded to pi’ovioiisly and which nmy be 
defined as an inherent vulnerahilit.v of certain portions of the gastro- 
intestinal tract, siieii as the lesser eurvatnre of the stomach (magen- 
stnissc), the duodenal caii, etc., to the digestive eroding effect of the acid 
gastric .inice; and (h) eonstitntional, which is extremely difficult to define 
and must ho considered as an ingrained susceptibility of certain in- 
dividuals to gastroduodenal ulceration. AVhereas the former innate 
characteristic is prosenl in all individuals, the latter exists only in those 
individuals who develop ulcer in the presence of the precipitating fac- 
tors. Thus, both these predisposing factors, i.e., tissue susceptibility 
and constitutional predi-sjiosition, nmy he present in an individual with- 
out iJejitic ulcci’ necessarily developing. However, ulceration does occur 
if to this predisposing group there nre added the pi-ecipitating factors 
which consist of (a) chemical, (h) mechanical or traumatic, and (c) 
infection. On this basis a ready and satisfactory explanation exists for 
the develoi)nient of ulcers in that group of hezoar patients having this 
compliecUtion (15.2 per cent) as well as those in which ulcers do not 
occur (S4.7 per cent). The precipitating factor exists in both groups 
but the constitutional factor is present only in the former. In order for 
ulcer to develop, both factors must nceessarilr he present. The fact that 
the simple removal of the bezoax’, or to state it diffex’cntl.v, the I’emox’al of 
the precipitating factor, is almost invariably followed by disappeai'anee 
of the ulcer further corroborates this hjiiothesis. 

These ulcers in bezoars may be complicated further by perforation 
and peritonitis. Curiously enough, the incidence of perforation in the 
ulcers of both ti'pes of bezoai’s is about the same. Of the 15 collected 
eases of trichobezoars with ulcers, 5 (33.3 per cent) perfoi-ated and 
of the 19 collected cases of plndobezoars with ulcers 7 (36.8 per cent) 
nerfoi'ated. Whereas death followed all the perforated eases of ti’ieho- 
bezoars, this eventuality occurred in only 5 (71.4 per cent) of the 
phrtobezoars (Graph VIII). This may be explained probably by the 
fact that the intragastric contents of trichobezoars, ehaiacteristically 
foul, are more likely to harbor pathogenic organisms. 
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Treatment . — The treatment of bezoars and concretions is essentially 
surgical and consists of the operative removal of the foreign body usually 
from the stomach and occasionally from the intestines. Conservative 
measures, consisting of the administration of dilute hydrochloric acid^^- 
or external massage'®” in an attempt to cause chemical or mechanical 
disintegration of the foreign body, have been suggested but eamiot be 
approved. Surgical intervention is obviously the only rational 
therapeutic procedure. This is further corroborated by the self-evident 
results of the statistical analysis of the collected cases. Thus, whereas 
the mortality in the nonoperative cases of trichobezoars, diospyrobezoars, 
and other phytobezoars is 72.7 per cent, 50 per cent, and 66.6 per cent 
respectively, these corresponding figures in the operative cases are 4.8 per 
cent, 7.4 per cent, and 4.7 per cent (Graph VII). 

It is considered unnecessary as well as inexpedient to attempt here a 
detailed discussion of the operative technique. However, it is adjudged 
desirable to direct attention to a few salient technical factors. The type 
of abdominal incision is of no great moment but should permit an ade- 
quate approach to the stomach. Particular emphasis is attached to the 
care with which intrapcritoncal exclusion is done before opening the 
stomach, especially in trichobezoa rs. Obviously the gastrotomy incision 
.should be made on the anterior wall and at right angles to the longi- 
tudinal axis of the stomach. Because of the frequent enormous size of 
trichobezoars, it is usually necessary to make a rather large opening 
in the wall of the stomach. Also, due to the long duration of these intra- 
gastric triehogenous masses and the resultant stasis, fermentation, and 
decomposition, there is usually an associated slimy, foul, putrid material. 
For this reason special precautions should be taken in the removal of 
these foreign bodies to prevent possible contamination of a virgin peri- 
toneal cavity. Because frequently there is extension of the hairball 
through the pylorus and for some distance into the duodenum, the 
operator should exercise particular care in extracting the entire foreimi 
body. 


In considering the operative removal of phytobezoars, it is important 
to realize the not infrequent concomitant occurrence of two or more 
intragastric masses as well as the occasional presence of a mass in the 
intestines. It will he recalled that this occurred in 17.5 ]ier cent and 
4.4 per cent respectively of the collected eases of phytobezoars including 
ours, l-’or this reason a thorough exploration of the stomaeh is impeivu 
live in order to he absolutely certain that all the foreign bodies have been 
removed. That, such a precaution is not stre.ssed undiilv is demon 
strated .dearly by the case of Outten,'”'' the ease of Davis' reported l,v 
Itarl. ■ uud our Gasc 8. The ca.se reported by Outten. in 1894 is 
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second gnslrotoiny incision before f],c nbdozninni .round was closed, 
in lie ease reporlcd by us a subsequent operation was necessary. That 
such a mistake slionld be repeated £oi-ty-iovv yenrs later is an ironic 
tribute to medical literary ctlbrls. 

Olivjoiisl.v, in the iiresonee of such complications as intestinal obstruc- 
tion and peritonitis, the institution of ajipropriatc therapy must vary 
accordingly. The cases of liezoars associated with simple ulcers, i.e., 
nonperforati.-e, merely require the removal of the foreign body. Because 
of the pathogenic nature of this t.TC of ulcer, tlic removal of the trau- 
matic factor usually is sufficient. Our Case 7 readily illustrates this 
fact. Whereas the ulcer in this case -was grossly similar to the ordinary 
ciuonic gastric ulcer, following the removal of the diospjTobezoar, which 
was the traumatic factor, the ulcer apparently healed completely. 

CASE REl’OKTS 

Cask 1. — F. .>!in};!o, ivtiitc, servant girl, aged 15 years. Admitted to Charity 

Hospital Jan. 25, 1935, complaining of voiiiitiiig. 

For past three monflis patient iias arvakened regularly at 2 A.M, to vomit. Dur- 
ing flu's same period of time .“ilio lias been able to cat only smalt amounts every 
two hours. She has exiioriciieed slight epigastric discomfort and fullness. Since 
she began vomiting, she has noticed a large hard mass in upper abdomen. There 
has been rapid loss of weiglit recently and considernUe weakness. liTo iicmatcnicsis 
and no constipation. 

Patient admitted tliat as a younger child sho used to chew and swallow her 
hair but at present only bites her nails. However, parents state tlint during the 
night while patient is fast asleep, she has been observed to seize her hair, tear it 
out, and place it into iier moutli. 

Phpsical Examination . — Patient is fliin and pale. Weight, S2i,^ pounds. Keuro- 
psycliiatrie survey “reveals every evidence of an inadequate personality plus a 
constitutional inferiority. Psychometric study shows middle grade moronity. Neuro- 
logical examination negative.” Teiiiperature, pulse, .and respiration normal. Sig- 
nificant findings are in tlie abdomen only. Inspection reveals a prominence extend- 
ing from the upper iiiidopigastrium and left hypogastrium diagonally downward to 
the lower right hypochondriac region. It is displaced downward on deep inspira- 
tion and palpable as a well-defined firm mass crescentic in shape, rougWy suggesting 
a dilated stomach. It seems to extend from beneath the left costal margin to a 
point just below and to the right of the umbilicus. It can be readily moved in all 
directions. There is slight tenderness but no rigiditj-. 

LaVoratorij StvUies. — ^TVassermann, negative; urinalysis and blood chemistry, nor- 
mal; B.B.C. count, 5,290,000; Hb., To per cent; W.B.C. count, 12,000; neutrophiles, 

86 per cent; small mononuclears, 11 per cent; large mononuclears, 3 per cent. Stool 
examination: Hair present in feces. Gastric analysis; Free HCI, 4; total acidity, 

2S. Eoentgenographic examination: Fluoroscopic examination following ingestion 
of barium meal reveals no abnormalities in the esophagus. As the barium enters 
the fundus, it seems to hesitate and then splits into two layers flowing domiward 
along the greater and lesser curvatures. This defect in the barium shadow is caused 
bv a foreign body as there is no involvement of the walls of tho stomach. The 
six-hour plate shows a greatly distended stomach and duodenum apparently con- 
taining a large hairball (Fig. 5). 

Preoperaiive Piapnosis.-~Tricho^s^ 
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Operation, Jan. 31, 1935: Upper right rectus incision. Upon exposing the stom- 
ach, it is evident that the tumor is intragastrie and completely fills the entire stom- 
ach. Further exploration reveals the mass extending through the pylorus into the 
duodenum. The peritoneal cavity is carefully excluded by packing wet cloths 
around the exposed anterior wall of the stomach. An incision at right angles to 
the longitudinal axis of the stomach is made about the middle of its anterior wall. 
An immense slimy, foul-smelling hairball is found which so completely fills the 
stomach that it forms a perfect cast of this organ. By careful massage, traction, 
and manipulation, the mass, which extends into the second portion of the duode- 
num, is removed in its entirety (Fig. 1). The gastrotomy incision is then closed 
with three rows of sutures. The wound is closed in layers. 

Patient’s recoverj- was uneventful. On March 27, 1935, two months after opera- 
tion, roentgenographic studies n-itli barium revealed no filling defect in stomach 
or cap and no six-hour gastric residue. Stomach is normal in size. 

Specimen . — Mass consists of firmly matted and closelj- packed dark brown long 
hair with a glairy, mucoid surface coating and an extremely foul odor. In contour 
it resembles a cast of the stomach and part of the duodenum. Particles of fat and 
other undigested food substances are intimately mixed with the hair. The mass 
weighs 750 gm. and measures, exclusive of the duodenal extension, 42 cm. along 
the greater curvature, 21 cm. along the lesser curvature, and 20 cm. in circumference 
at the fundus (Fig. 1). 


C.\sn 2. — A. M., white, married male, laborer, aged 32 years. Admitted to Charity 
Hospital, Dec. 20, 1935, complaining of vomiting blood. 

Present Illness. — Patient’s illness began about one month prior to hospitalization 
with sudden onset of rather severe cramplike pain during hunger which was relieved 
following eating. These symptoms recurred cverj- day for two weeks, then he began 
vomiting small amounts of blood and dark brownish to black material. This con- 
tinued almost daily until Dec. 20, 1935, the day of admission to hospital, when he 
suddenly became very weak and vomited a large quantity of blood and passed tarry 
stools. The cramplike pains have persisted and he has experienced a weighty sensa- 
tion in the epigastrium. Previously patient had no gastrointestinal disturbances. 

Phij.sical Examination . — Patient is thin, obviously in poor health, very weak and 
pale, apparently almost in shock. Temperature, normal ; pulse, 100 ; and respirations, 
28. Significant findings limited to abdomen. No abnormalities observed on inspec- 
tion. Freely movable firm mass palpable in epigastrium. Slight tenderness but no 
rigidity pre.sent. 

Lahoratorp Examinations. — Wassermann, negative; urinalysis, normal- B.B.C. 
count, 3,450,000; Ilb., 00 per cent. 

Roentgenographic examination after barium meal reveals negative shadow in 
stomach in region of incisura angularis which may bo considered as possible polyp. 
Ihe six-hour plate showed no gastric retention with the meal resting in terminal 
ileum and cecum. 


Realise of the secoudary anemia, the patient was given two 500 c.c. blood trans- 
fusions before operation. 

Opcrnlion.— .Tan. 0, 1930, umlcr ether anesthesia a left paramedian incision is 
made. Upon examination of the stomach a hard mass about the size of a fist is 
pa pated. The stomach is delivered into the wound and the surroundino area care- 
ullv packed with wet cloths. Through a transverse incision made in .about the 
>C of the anterior wall of the stomach a black, hard, oblong-sliaLws abou; 
1 . in length and 4 cm. in width is Tomovoil. The trastrotomv ino' • • \ 

rows Of sutures. Tiie abdominal incision Is t in 


in jnvers. 

^IHvimcn ronMs;t5 of an ohlonK-J^lmpod mac.s firm 
. •' ' •■ark brown to black m color, nie.a.sur;ng G>A cm. by 4 cm. bv 4 ci 
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(•xUn.al .s.,rfa,.« .« .l.gl.dy irregular will, elefts a.al juts (I'ig. 2). On .section the 
oat.re inner port.,.,, c.omktx of amori.I.ous light bronni.sh material with a dark 
.rown.ah ..eed uear the eenter (l-ifT. J). Miero.ceopie e.van.ination furtl.cr suggests 
nun fln.s- IS a iihytoher.oar, probably of i.er.siimimn origin. 

The iiatlcnt wa.s di.seharged on Jan. 23, 3i):!(i, in good condition after an imovcnt- 
iiil roodvrrv. 


C.\SK .!. J(. 3C., white male, electrician helper, aged 25 yeai.s.' Admitted to 

inritv llo.spitol Ang'. 12, J.'hJgj eoinplaining of epiga.strie, pain, nausea, and vomiting. 

I itst lit Ilhuss. I'or .“eveial yeans patient ints Imil ivig'ne g'«.stroii)te.<fin/d ttktiirh- 
JiiK (.s, Hit (Itinng jmst your Cdridition lias Jiocome ^Yor^•e rajjully and is nianifesled by 
weighty sensation and dull pain in the cjiigastric region. TIii.s is well-localized in 
(h.ir.ufer nad almost, constantly present, although the pain seems to bo worse fol- 
louiiig meals and on n.s.siiming different po.sitioms. A'otiiing relieves the pain. 
dJnring the pa.st few months ho has been conscious of a “Jump in the stomach.” 
Iteceiilly he has become nauseated and oeca.sionally vomits after meals. Appetite 
is poor and he hns lost twenty pounds in six months. No Iicmatemesis or melcna. 

I’ast Jlistortf . — .Stales that uhen he was 10 to 11 years of age he ate large gnanti- 
ties of persimmons but has not eaten any since. 

Pliysicnt Pxamiiuition . — Patient is well-developed but undernourished. Tempera- 
ture, imlsc, ami rc.spiration normal. No significant findings except in abdomen. 

Inspection of abdomen reveal.s no abnornuilitics. On palpation iv firm mass about 
(i to S cm. in diameter is felt in tlic epigastrium just above and to the left of the 
umbilicus. It is readily movable from side to side a>id can bo pushed up beneath 
tho loft costal margin so that it disappears. It also moves when patient changes 
position. It docs not necessarily move on respiration. There is very slight tender- 
ness and no rigidity. 

Ldboratory Examinations. — IVasscrmann, negative; urinalysis and blood studies, 
normal. 

Koentgenograpldc e.vaminafion after barium meal: Fluoroscopic examination re- 
veals foreign body in stomach. Gastrointestinal series shows a filling defect of the 
stomach which has the appearance of a food or hairbnll (Fig. C). There is sbglit 
six-hour gastric residue. 

Preoperati vc Siapnosis. — ^Phytobezoar. 

Operation, Aug. 13, 193G. Under epidural an.algesla, left paramedian incision is 
made. Upon e.xposing the stomach, an intragastrio freely movable mass, firm in 
consistency and about the size of a fist, is readily palpable. Tho stomach with 
the moss is delivered into the wound and the operative field carefully excluded with 
wet packs. A transverse incision extending between the greater and lesser curvatures 
about G cm. in length is made in about the midpart of the anterior wall of the 
stomach. Tlirongli this incision by gentle manipulation a firm dark brosTO to black 
mass rough]}’ oval to rectangular in shape is removed. Tiie gastrotomy incision is 
closed with three rows of sutures. Tlie abdomen is closed in layers. 

Pathologic Peport . — Specimen consists of a firm, hard, dark brownish mass with 
a slightly fermentative odor measuring 9 by 5 by 2*4 cm. The surface is somewhat 
bosselated with some smooth areas. On section it appears to be composed of an 
amorphous, yeUowish substance which on microscopic examination confirms the 
diagnosis of phytobezoar probably of persimmon origin. 

Patient was discharged on Sept. 21, 193G, in good condition after an uneventful 


recovery. 

s. p., white, male, aged 10 years. Admitted to Charity Hospital Oct. 

10 1936, complaining of pain in right lower quadrant of abdomen. 

Preset Iffncss.-Began suddenly on Oct. f, 1.036, with rather severe 
in right lower abdominal quadrant followed by nausea and vomiting. Had slight 
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diarrhea at onset hut has been constipated since. Patient rvas given three doses 
of castor oil but vomited it on each occasion. The nausea, vomiting, and colieky 
pain have persisted witli varying periods of relief. The vomitus is described as being 
bitter and greenish in color. Also complains of rather severe frontal and temporal 
lieadaches. Patient has no appetite and has become very weak since onset of illness. 
Subsequent questioning of parents reveals that he had engorged himself on per- 
simmons a few days before onset of illness. 

I'avxihj Jlisiory . — Parents state that in 1931 an older brother of patient had 
similar clinical manifestations following ingestion of large quantities of persimmons 
and was relieved by operation. 

Physical Jirnnu'Tintton.- — -Patient is well-developed imt slightly undernourished, ob- 
viously ill, and suffering pain. Temperature, 100° F.; pulse, 120 per minute; and 
respiration, 30 per minute. Significant findings limited to abdomen which on in- 
spection reveals slight distention. Liver and spleen are not palpable and no masses 
can be felt. There is moderate generalized tenderness and rigidity most marked in 
right lower quadrant. 

Laboratory Examinations. — AYassermann, negative; urinalysis, normal; W.B.C., 
11,700; noutrophilcs, C2 per cent; small mononuclears, 2S per cent; large niononu- 
elears, 10 per cent; K.B.C. count, normal. 

Diagnosis of intestinal obstruction probably due to plytobezoar of persimmon 
origin was made. Patient was treated conservatively by phlcboclysis of glucose and 
saline solutions, sedation, and surgical liquids for appro.vimately one week with no 
evidence of improvement. 

Operation, Oct. IS, 1930: Under ether anesthesia a right paramedian incision is 
made. Upon opening the peritoneal cavity a large quantity of peritoneal fluid 
e.scapcd. Tlic small bowel is markedly distended. Further exploration reveals a 
iiard round mass in the terminal ileum about 10 cm. from the ileocecal junction which 
is obviously the site of obstruction. This loop of bowel containing the nia.ss is 
ilolivcrod into flic wound and carefully c.vcluded from the peritoneal cavity by packs 
(if wet cloths. A transverse incision is made in the ileum just over the mass and it 
is readily removed. The mass is dark brown in color, round with an irregular sur- 
face measuring about 5 cm. in diameter. Tho enterostomy opening is closed with 
three layers of suture. The appendix is examined, found to bo acutely inflamed, 
and removed. Tho :ibdominnl incision is closed in layers. 


The immediate postoperative therapy consisted of: (1) Wangensteen suction, 
12) phlcboclysis of glucose and saline solutions, (3) heat tent over abdomen, 
( I) nothing by mouth except water. (5) .sedation by morphine gr. t/.. 


The patient's progress was very .satisfactory for four days postopcratively until 
Oct. S.'S, in.'iG, when heat tent and Wangensteen suction were discontinued. At this 
time ice water, fruit juices, and sweetened .soda water drinks were ndministerod. 
'J'he wound was also observed to be infected and dr.ainage instituted. The following 
day there was marked abdominal distention; the temperature ranged from 102° to 
103” r. .am] dm j;-;o per minute. Patient continued to vomit everything 

given. Enemas were given with no apparent relief of the di.sfention and the patient 
was obviously getting worse. The heat tent and AVangensteen suction were reapplied 
on Oct. 27. ipi’.o. Vnit the patient died the following day. 

.l„f„p.q,._Oct. 2S, 1030; Significant findings limifo,! to pcritonc.al cavitv which 
-•■mlained a large amount of thick purulent yellowish exudate. The loops of bowel 
am adherent by thin fibrinous ndhesions which contain localized collections of Pus 
. imdar eollections are above (he liver, in (he r/ght and leff iliac fossae, and in the 

Lo ^n'<'rostomy appears intact in the ileum 10 cm. from tho 

ilco offil -ivith no ovtilnu'c of li*nknc<\ The of tlm c,* i * 
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(lark brown lo black in color, measuring 5 cm. in dianiotor, Imving an irregular sur- 
face, and closclj- resembling the foreign body previously removed at operation. 
. ubsequent inicroseoinc and mae,ro.«copic c.xamination.s prove tlicse masses to be 
pliytobezoar.s containing persimmon sced.s. Tlie liver sbows evidence of acute 
bepahbs and pcril.epatitis and tlio spleen Im.s the ebaraetcristics of acute tosic 
splonifi.s. Tlio postmortem diagno.sis is; (I) generalized peritonitis, (2) acute 
intestinal ob.struetion caused by jdiyfobezoar probably of per.simmon origin (3) sub- 
acute appendicitis, (-1) acute toxic hepatitis and splenitis. 

CAsn 5. Jfrs. ,T. At., white married fcimile, aged 50 year.s. Admitted to Cliarity 
Ifospita! Xov. 2, lO."!;, complaining of epigastric pain, nausea, and vomiting. ' 

Present Illness, ^Bcgan suddenly on the morning of Oct. 2S, 193C, following 
breakfast with severe crampliko pain in the epigastric region wliicb was followed 
by marked nausea and vomiting. A physician prescribed castor oil which was re- 
peated before Iicr bowels moved with very little effect. Since then she has been 
constipated. The nausea and vomiting have persisted. The pain is not as severe, 
although it lias never eomidotcly disappeared. She 1ms become moderately distended 
and weak. The vomitns has recently become foul smelling. 

Pliysieal ICxnnnneiiion, — Patient is wcH-dcvcIoped, rather obese, apparently acutely 
ill. Temperature, 99° F. ; pulse, 100 per niimitc; respiration, 20 per minute. Sig- 
nificant findings limited to abdomen, which on inspection is moderately distended 
with no visible masses or sears. The abdominal w.all is very thick, making palpatory 
c.xaminntion rather difficult. ITowevcr, no masses could bo felt and the liver and 
spleen aro not palpable. There is slight generalized tenderness but no rigidity. 

Lahoratory Pxaininntians. — 'Wasserniann, negative; urinalysis reveals slight 
amount of albumin; red cell count is normal; blood culture, negative. 

A tentative diagnosis of acute high intestinal obstruction is made, but operation 
is considered inadrisablo because of patient’s poor condition. Conservative therapy 
consists of tVangenstocn suction, phloboclysis of glucose and saline solutions, heat 
tent over abdomen, and morphine sedation. However, patient rapidly became worse 
the next day and died twenty-four hours after admission. 

Avtopsy: Nov. 3, 1930: Significant findings limited to peritoneal cavity which 
contains a small amount of clear straw-colored fluid. The small bowel is markedly 
distended to a point about G5 cm. from the ileocecal valve below which the bowel 
appears normal. At this site a foreign body causing the obstruction is found in 
the lumen of the ileum. It is .a firm, black, oblong-shaped, somewhat flattened mass 
having an irregular surface measuring 4 by 2^> by 2 cm. On section it consists of 
a light brown amorphous granular substance in which is imbedded a persimmon seed 
and what appears to be persimmon skin. There are a few vegetable fibers inter- 
spersed in the material. Subsequent examination further indicates this to be a 
phytobezoar of persimmon origin. At the site of obstruction the mucosa seems 
ulcerated and the bow'el is congested and edematous. The liver and spleen present 
the characteristics of acute toxic hepatitis and splenitis. 

Post-mortem diagnosis is: (1) acute intestinal obstruction duo to a phytobezoar 
probably of persimmon origin; (2) acute toxic hepatitis and splenitis. 

Case 6 . — A. C., colored male laborer, aged 37 years. Admitted to Charity Hos- 
pital Nov. 21, 1936, complaining of “locked bowels.’’ 

Present illness.— On Nov. 16, 1936, five days previous to admission, patient sud- 
denly developed cramplike pain in right lower quadrant. This has persisted with 
occasional periods of relief, although successive attacks have become more severe. 
Sometimes the pain radiates down tow.ards the hypogastrium. Bowels have not 
moved since onset of pain in spite of purgatives. On day before admission immedi- 
ately folloiving meal he became nauseated and vomited the food ingested. Since then 
Ls vomited Mytliing ingested. 
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Physical Ea^awiination— Patient is fairly well developed but slightly under- 
nourished, apparently dehydrated, and obviously ill. Tempera,ture, pulse, and respira- 
tion arc normal. Significant findings limited to abdomen which on inspection reveals 
visible peristalsis. There is moderate degree of distention and enlarged veins are 
visible over lower abdomen. There is no tenderness or rigidity and no palpable 
masses. 

Lahoratory Examinaticms. — ^Wassermann, negative; urinalysis: albumin, 3+; few 
granular casts; blood chemistry: N.P.N., 55 mg. per cent; sugar, 110 mg. per cent; 
chlorides, 420 mg. per cent. 

Poentgenographic examination following barium meal reveals two round tumors 
approximately 4 to 5 cm. in diameter, one lying in prepyloric region, and the other 
in the lower portion of fundus of stomach (Fig. 11)- They are freely movable in 
the stomach and have the appearance of bezoars or two pedunculated benign tumors. 
Tliere is no six-hour gastric residue. Multiple fluid levels are present in the abdomen. 

Subsequent questioning of patient revealed that in the fall several months pre- 
viously he had eaten large quantities of persimmons. 

IVangensteen suction appbed and 5 per cent glucose and normal saline solutions 
administered intravenously. On Dec. 5, 193C, patient passed a hard, round mass 
about 5 cm. in diameter and black in color. Further examination of this mass con- 
firmed the diagnosis of phytobezoar, probably of persimmon origin. 

Following this patient began to improve rapidly and left the hospital in ap- 
parently good condition on Dec. IG, 1936. 


Ga.se 7.— J. M., white male, aged 59 years. Admitted to Touro Infirmary March 
7, 1937, complaining chiefly of pain in stomach. During dinner one evening in 
January, 1937, about three months previous to admission, he experienced epigastric 
discomfort and nausea. Previous to this time he had had no gastrointestinal dis- 
turbances. Since then, he has had frequent attacks of nausea and cramplike pain 
in epigastrium. He is often nauseated but rarely vomits. The pain occurs inter- 
mittently throughout the day, is relieved sometimes by eating, but is increased about 
an liour after eating. The pain seems to be generalized over the entire epigastrium 
and rarely radiates to any other portion of the abdomen. 

Fast History . — ^Previously in good health. Patient is a farmer and has per- 
simmon trees in his field. For past three years he has eaten large quantities of per- 
simmons each fall when the fruit ripens. Three years ago when he first began eat- 
ing persimmons he had some epigastric discomfort and following this for a few days 
had .an attack of diarrhea which he “cured” by drinking oak-bark tea. For a few 
(lays following first attack of pain, patient noticed distinct tarry stools, but since 
llicn stools have been dark brown in color. Appetite has been good and ho has lost 
very little weight. 

Fhysical Fxamination . — Patient is well developed, well nourished, and not acutelv 
ill. Temperature, pulse, and respiration are normal. There are no sigiuficant fin<i- 
iiigs except in the abdomen. 


Oil inspection of tlio abdomen no abnormality is observed, but on palpation there 
i.s felt a rather firm round mass in tiie cpig.astrium. It is about 12 cm. in diameter 
and is freely movable in all directions, but especially up and doivn. The mass is 
frequently “lost” during palpation and seems to recede high in the epigastrium 
aiul under the left costal margin. There is slight tenderness, parficul.arlv on deen 
pres'-ure, but no rigidity. ' * 

I.ahoratory Frrtmi,m(io;i,s.~lJ.B.C. count, 4,SSO,000; III,., SO per cent- 117110 
12,000; neutrophilos, 70 per cent; sm.all mononuclear.^, o.! per cent; large’ tnoMnu- 

‘‘■’’V ^ free IlCb 40; total 

nu'iiij, CO; ^irnnilysip, nominl. ’ 

thrmHiT^TTf ' ^^'-eals the barium pa.srin-^ 

t. u.h the esophagus ,n a normal manner. At the initial swallow of barium, a 
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liirgo f.lhng dofcet .s seen in the region o£ the pars media. As tl.e stomach fills, the 
defect appears to rise toward the fimdias of the .stomacli and the irapressioa gained 
IS that there is a large foreign body within the .stomach, cither a hezoar or a 
pedunculated jiolyp which moves rather freely (Fig. S). The stomach is very 
irritable, but at .si.v liour.s there ia a retention of barium, the .«hadow being very 
irregular, as though the barium were caught in the mcslic.s of a mass wifli irregular 
surfaces, 'Dio duodenum appears to be entirely normal and that portion of the 
meal wliieli hita left the stonineh is occupying the toriiiiiial ileum. At twenty-four 
lionr.s tliere are .still a number of small lleek.s of barium in the stomacli, apparently 
adhering to the imtas; the remainder is outlining the colon fairly .sati.sfactorily ami 
no le.sion.s are seen. 

I’rcopcrativc Dinciiwsis, — liiospyrohczoar. 

Operation, Jlarcli 10, lO.iT: A left rectus incision is made. Upon c.vamination of 
tlie greater curvature of tiio stoiiiacli, in tiic region of tlie pars media is an area of 
odciiui and induration. Tile adjacent lymph nodes in the gastrocolic omentum are 
removed for immediate biopsy study. Upon further examination of tlie stomach, a 
large mass is found jiresont in tlie lumen of tlie stomacli wliicli is freely movable and 
apparently a foreign body. After excluding the peritoneum and exposing only the 
anterior wall of the stomach, so as to prevent any spillage, an incision is made on tlie 
anterior stomach wall in a transverse direction, in order to expose the interior of tlie 
stomach. The foreign body, a phytobezoar, is removed. It is oval and measures 14 
cm. in length and 9 cm. in diameter. It has a very dark brownish to black color and 
in some places is smooth as though it was shellacked, while at other places it is rough 
and pitted. There are nodular bossclations on the outer aspect. The phytobezoar is 
removed tlirougli tlio opening in the anterior wall of the stomacli and an ulcer found 
on tlie greater curvature (Fig. 13). The ulcer is round, about 21^ cm. in diameter, 
1ms thickoned, ovcr-lianging edges with a dirty granular base (Fig. 12). It is 
considered that tliero is no necessity for treating tiic nicer, except by removal of 
tho foreign body. 

The wound is closed by two rows of suture. The peritoneum is closed in layers 
with interrupted black silk sutures. The patient made an uneventful recovery. 

Paihdlogio Beport . — Tissue specimen measuring 3 mm. by 3 mm. by 1 cm. grossly 
appears to be a small lympili node surrounded by fat. Tliis is confirmed by micro- 
scopic examination and tliere is no evidence of malignancj-. The otlier specimen 
is a firm, broivnisli black oval mass measuring 9 by 14 era., weighing 4G0 gm. with 
a pitted, bosselated surface. On section the internal structure lias a light bromi to 
yellow color and seems to consist of an amorphous, somewhat friable material with 
a few skins and persimmon seeds. Upon drying, the mass shrunk considerably 
in size, weigliing about 00 gm., and crumbled readily. This specimen has all the 
cliaractoristics of a diospyrobezoar. 

The patient made an uneventful recovery. He was observed again and stated 
that be was completely relieved of all complaints. Roentgenologic studies revealed 
no evidence of the previous ulcer. 


Case S. — C. H., colored female, aged 44 years. Admitted to Charity Hospital 
Jan. 7, loss, complaining of epigastric pain, nausea, .and vomiting. 

JP/esent Illness.— Began in October, 1937, following the ingestion of persimmons. 
Patient lives on a farm and one evening wliile walking home after working in the 
fields all- day, she passed a. persimmon tree loaded with ripe persimmons. She had 
not eaten anything since breakfast and was very hungry so slie stopped and ate over 
dozen persimmons to appease her hunger. Following tins she became very thirsty 
d drank a lar<re amount of water from a near-by well. That evening several hours 
I tar she experienced rather severe cramplike epigastric pain followed by marked 
„«d\omiting and intense diarrhea. Tliis persisted all through the next day 
subsided in a few days. She then felt quite well for a few weeks and 
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tlien began liaving dull pain, constant, in character and localized to the epigastrium. 
Occasionally the pain became quite severe and cramplike. She ivas conscious of a 
weight sensation in the epigastrium. The pain seemed to have no relation to meals. 
Nausea and vomiting have gradually occurred more frequently. She is somewhat 
constipated. She has not vomited or passed blood by rectum. Appetite is poor and 
she has lost about ten pounds in weight. 

Physical Exaniimtion.— Patient is somewhat undernourished and not acutely ill. 
Temperature, pulse, and respiration are normal. Significant findings limited to 
abdomen, which on palpation reveals a hard mass in the epigastrium just abo\e the 
umbilicus. It is round and about 7 cm. in diameter. It is freely movable in all 
directions. There is moderate tenderness but little rigidity. 

Laboratory Examination. — ^Wasserinann, negative; urinalysis and blood chemistry, 
normal; R.B.C. count, 4,050,000; 11b., 90 per cent; IV.B.C. count, 7,500; neutrophiles, 
iO per cent; cosinophilcs, 3 per cent; small mononuclears, 23 per cent; large 
mononuclears, 4 per cent. 

Koentgenographic report following barium meal fluoroscopically describes ex- 
tensive filling defect in barium shadow without involvement of stomach wall indica- 
tive of the presence of an intragastric foreign body (Fig. 10). At end of six hours 
there is slight amount of gastric retention. At end of twenty-four hours head of 
meal has reached descending colon, with partial evacuation at end of forty-eight 
hour.'i. 

A preoperative diagnosis of phytobezoar was made. 

Operation, Jan. 22, 193,8: Under ether anesthesia left upper paramedian incision 
is made. Exploration of the .stomach reveals a hard mass in the prepyloric region. 
The stomach containing the mass is delivered into the wound and carefully excluded 
from the peritonetd cavity by wet cloths. A transverse incision is made in about 
the mid<lle of the anterior wall of the stomach and a black hard round mass about 
0 cm. in diameter and having an irregular surface is removed. Subsequent icxamina- 
tion proved this mass to bo a phytobezoar, probably of persimmon origin. Accord- 
ing to the surgeon’s recorded dictation, further exploration of the stomach revealed 
no other masses. The gastrotomy incision was then closed with three rows of suture.s. 
The abdominal incision was closed in layers. 

The patient made an uneventful recovery and was discharged on Feb. 1, 1938, in 
good condition. 


On June 12, 193S, she w.as readmitted to Charity Hospital complaining of nausea, 
vomiting, and epigastric pain. .She stated that, whereas she remained well for about 
tliree weeks after her discharge from the hospital in February, 1938, her symptoms 
gradually returned and at present her complaints are e.xactly similar to those she 
had had on her previous admission. Patient has not eaten any persimmons since 
discharge from hospital. Abdominal examination revettled a hard, irrogtilar-shaped 
freely movable mass about (i cm. in diameter in the epigastrium. There is slight 
tendeniess but no rigidity. 

Roeutgeuogrtvphic examination following barium meal revealed ti negative .shadow 
Idling the distal end of stomach with displacement of barium suggestive of forei'Ui 
body, probably a bezoar (Fig. 7). At the end of six hours tliere wa.s .50 per cent 
gastric retention and tit end of twenty-four hours the meal has retiehed the descend- 
ing colon, adherent flecks of barium clearly outline the foreign bodv in the tire- 
pvloric region (Fig. 9). ’ * 


Oja-nition was ,x>rformed on June 20. 1938, and ;i firm pyrumidal-shapeil ma-- 
‘l.irl; brown to black in color having an irregtdar surface was removed (Fio -.'l On 
'•vtioa it was ligb, brown in color, consisting of an amorphous granular’ material 
M b a pe.dmmon seed in its center. Subserp.ent examination proved 17 to be 
a pliMoberoar. probably of ]>ersinmiOn origin. 
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onMv4,'*jo3s''"'^ "" in good condition 

A]ll,ong]i tho surgeon found only one intragastrie foreign body at tl>e first oncra- 
t.on, a snbsoQuont examination of fbe preoperative plate shows fho presence of two 
rntragastne foreign bodies, one in the pyloric and the other in tlie.fundic ends of 
(he stomach (l-jp 10 ). ^ This case illustrates the necessity of careful fiuoroscopic, 
rndiof^fipliic, and operutivo oxaiuination? in all cnsca of hozoars. 


suMMAny 


1. A critical aiialy.sis of 171 cases of trichobezoars, 119 cases of 
pli) (obezoars, and 13 eases of concretions, collcctccl from the world litera- 
ture, and a presentation of 1 additional case of trichobezoar and 7 addi- 
tional cases of phj’lohezoars or persimmon bezoars form the basis of this 
communication. 


2. A succinct historical resume of bezoars is given. 

3. The sei'cral varieties of bezoars are classified into trichobezoars, 
phytobezoars, trichopbj'tobezoars, and concretions. The trichobezoar 
consists of a large qnantitj’’ of hair of varying lengtlis, firmly matted 
together, frequently conqjlctclj' filling tlic stomach, and eonsequentlj* 
assuming its shape. Tlic phytobezoar is composed of a variety of 
vegetable material, including fibers, skins, seeds, leaves, roots, and stems 
of plants molded together and forming a compact mass. The most com- 
mon form of phytobezoar is due to the ingestion of persimmons. Of the 
126 collected cases of phytobezoars, including ours, 92 (73 per cent) were 
of this type. Because of this fact and beeanse of its distinctive clinical 
and physical characteristics, it is considered desirable to separate it from 
otlier phytobezoars by a more significant term. For this reason w'c have 
suggested the term “diospyrobezoar,’' from the Greek etjnnon, Diospyron 
(meaning Jove’s grain), which is the generic name for the wild per- 
simmon. The most common iorm of concretion is due to the imbibition 
bj' painters or furniture employees of furniture polish, which consists 
mainly of a strong alcoholic solution of shellac; the drinking of water 
after its ingestion precipitates tlie resin into an accumulated mass. 

4. Of 142 collected cases of trichobezoars, including ours, in which 
the age was determined, over SO per cent occurred before the age of 30 
years. Of 90 collected cases of phytobezoars, including ours, in which 
the age was determined, over 70 per cent occurred offer the age of 30 


j-ears. 

5. Of 152 collected cases of trieliobezoars, including ours, in which 
the sex was determined, there were 139 (91.4 per cent) females and 
13 (8.5 per cent) males. Of 96 collected cases of phytobezoars, including 
ours, there were 22 (23 per cent) females, and 74 (77 per cent) males. 

6 'mereas only 9 per cent of the collected eases of triehobezoai-s 
demonstrated some psychic or mental disturbance, friehophagia is eon- 
•d ed a “personality maladjustment” and patients exluhitmg this 
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characteristic arc helieved to have some underlying neurologic or. 
psychiatric disturbance. 

7. In discussing the development of phytobezoars, it is necessary to 
consider them under two groups; (1) diospyrobezoars, resulting from 
the ingestion of persimmons; and (2) other phytobezoars, due to the 
ingestion of a Amriety of other vegetable and plant matter. The mecha- 
nism of formation of the former is essentially chemical and depends 
upon the presence of soluble shibuol, a phlobatannin, Avhich under the 
Lntiuenee of gastric juice becomes transformed into a sticlcy coagulum 
cementing into a ball pieces of skin and seeds Avhich may be present. 
On the other hand, the mechanism of foimiation of other pliAdobezoars 
is essentially mechanical and depends upon the insoluble and indigestible 
fiber content. 

8. The characteristic clinical manifestations of trichobezoar are a • 
rather large, firm, freely movable epigastric mass, associated with some 
pain, nausea and vomiting, anorexia, weakness, and loss of weight. In a 
series of 131 collected cases of trichobezoars, including ours, an ab- 
dominal mass Avas present in 115 (87.7 per cent) ; abdominal pain oc- 
curred in 92 (70.2 per cent) ; nausea and vomiting, in 85 (64.9 per cent) ; 
weakness and loss of weight, in 50 (38.1 per cent) ; and constipation and 
diarrhea, in 42 (32 per cent). Of 94 collected cases of ph3i:6bezoars, 
including ours, these clinical manifestations occurred in 54 (57.4 per 
cent), 80 (85.1 per cent), 70 (74.4 per cent), 31 (32.9 per cent), and 
30 (31.9 per cent) , rcspectiA'clA'. 

9. A slight secondarj' anemia and a mild leucocytosis are usually 
observed in cases of bezoars. Gastric analysis in trichobezoars may 
rcA'eal strands of hair and usualh* a normal or low aciditj*. Gastric 
analj'sis in phytobezoars usuallj’’ reveals a normal or liA-peracidityv 

10. Roentgenographic examination, especially after the ingestion of a 
barium meal, reveals charaetcristic findings and almost invariabh' 
demonstrates the inlragastric nature of these foreign bodies. 

11. The prognosis in bezoars depends priinarilA^ on the presence or 
absence of two factors: (1) the institution of adequate therapy and 
(2) complications. The morlalitA- in the nonoperatiA-c collected cases 
of trichobezoars, diospA-robezoars, and other phytobezoars is 72.7 per 
cent, 50 per cent, and GG.G per cent respectively in contrast to the cor- 
rc.spondiug incidences in the operative cases of 4.8' per cent, 7.4 per cent, 
and 4.7 per cent respectivelA'. 'Whereas the mortality in the collected 
cases of trichobezoars and phytobezoars Avith complications is 53.1 per 
cent and 1S.7 per cent rc.spcctivcly in lhase cases Avithout complications, 
these corresponding figures arc 10.4 per cent and 2.1 per cent. 

12. The total mortality in the collected ca.scs of trichobezoars 
diospyrobezoars, and phylobezoans. including ours, was 19.1 per cent 9.S 
per cent, and 12.5 ]Acr cent rcspectiA’clA'. ’ 


.152 


SUlffiJCRV 


13. Tlie ooinplicalioiKs rpsiiKiiifr from llic varioiKs t.ypo.s ofbczoars are 
flue j)rimanl.v 1o; (1) iiiforfarcticc wiili the Jiormal pliysiologic activity 
ot the ga.slrointest.inal tract.; iiainely, oUsIriietion nml exhaustion or 
inanition; and (2) trainiiatic irritation to the stomach and bowel wall 
aiul il.s con.soqnoneos; i.c., mucosal erosion, ulceration, perforation, and 
jicritonili.s. Of tbo collected eases of frieliobozoars, intestinal obstruction 
oceinred in 10.8 per cent, gasfrodnodciial ulceration in 9.6 per cent, 
lioiforation ol ulcer in 3.2 ])er cent, peritonitis in 3.S per cent, and ex- 
lianstion in 8.3 jier cent. TIie.se corresponding incidences in the collected 
cases ot jiliyfoiiezoars, including onrs, were 26.5 ])er cent, 24.4 per cent, 
7.4 per cent, 8.4 per cent, and 1 per cent. 

14. Of the collect ed cases of trichobezoars complicated by jieritonitis, 
])crforated ulcer, gastroduodenal ulcer, and intestinal obstruction, the 
respective mortality incidences were 100 per cent, 100 per cent, 53.3 
imr cent, and 47 per cent. The eorresponding incidences in the collected 
ca.ses of ])by t obezoars were 75 per cent, 71.4 per cent, 21.7 per cent, 
and 16 per cent. 

15. The treatment of bezoars and concretions is essentially surgical 
and consists of the oiieralive removal of the foreign body, usually from 
the stomach and occasionally from the intestines. 
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TN RECENT j’^ears the literature on polyps of the colon has become ex- 
tensive. Interest has been stimulated in this rather rare disease be- 
cause of the increasing frequency ivith which the lesions are found, due 
to modern methods of examining the colon. Also, the striking tendency 
of these tumors to undergo malignant changes has been the basis of inter- 
est in manj’’ of the pathologic reports. However, comparatively little has 
been learned and the knowledge of this disease remains much as it was in 
1916 when Murphy"° said: “The etiology of intestinal polypi— like the 
common wart— is shrouded in mystery ; whence they come, why they go, 
is like the riddle of the Sphinx.” 


TERMS 


Much confusion appears in the literature regarding the terminology of 
polyps of the colon.'® Terms appear such as polyposis, multiple poty- 
posis,=. multiple adenomas,®^ 34 , 59 , ci polj^posis intestini,'® polypoi- 
dosis,® polypoid disease, disseminated polyposis."' Hence, it is often dif- 
ficult to ascertain the type of pathology under discussion. The term used 
by one writer in describing polyps, limited to an anatomic segment, may 
le iised by another in describing a colon entirely lined with polyps. Also 

pathologic terms are freely intermingled with clinical terms which adds 
to the difficulty. 

^"‘'ows membrane, either pedunculated 

tmim’ ' membrane, or it may be a trm 

tumoi. IMicn there is more tlian one, tliey are, of course miiltinlo 
Icucc, multiifiD polyps may mean two polviis located in tli'o 1 ^ 
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connective tissue. Hence, tiie groivtli is downward, extending into the 
muscularis mucosa. This type is the most malignant. 

Duke=^ believes that the pedunculated types are not as dangerous as 
the sessile types, but that on the cap of pedunculated polyps malignant 
changes may occur. He points out that in the sessile variety the patlio- 
logic characteristics are the branching of the villi, the bowing upward of 
the muscularis mucosa with the formation of a catarrhal collar around 
the periphery, and in the clefts between the primary and secondarj'’ 
tumors. These cells, he states, are the ones that undergo malignancy. 


relationship to malignancy 

Nowhere, according to Ewing,-® can be demonstrated more clearly the 
logical transition from simple inflammatory hyperplasia to tumors which 
are morphologically, pathologically, and clinically adenomas and car- 
cinomas. 

Coffey (quoted by Grraham®^) saj^s; “There is probably no benign 
process in which there is a higher incidence of malignancy than colonic 
polyposis.” Lockhart-Mummery states: “Almost all recorded cases of 
multiple polypi of the colon eventually become malignant. ’ ’ 

HuUsiek,®® in an analysis of 127 cases of multiple polyposis, found the 
incidence of carcinoma to be 36.4 per cent. Soper,®'* in 61 cases, discov- 
ered malignancy in 26, or 43 per cent. In a study of 166 colons contain- 
ing polyps, LauTence*® found 19 cases, or 11.4 per cent, to have existing 
malignancy. 

Many®*’ ®® believe that most carcinomas of the colon have their origin 
in polyps. Eankin®® says: “I believe that it is a reasonable conclusion 
that a great many carcinomas of the colon, perhaps more than we sus- 
pect, are thus etiologically explainable. The commonest sites of polyps 
and carcinoma of the lower end of the gastrointestinal tract are the 
sigmoid and rectum. The ratio of eight cancers of the sigmoid and rec- 
tum to one in the rest of the colon is maintained in the incidence of 
poljTps. ’ ’ 

etiology 


Although a great deal of study has been given to this disease, the 
etiology remains obscure. In the acquired type the polypoid formation 
(pseudopolyposis)'® is, imdoubtcdly, a hyperplastic response to inflam- 
mation. Poljqioid growths in the colon, secondary to ulcerative colitis, 
arc-relalively common. Bargen and Comfort* fomid 69 such cases in 693 
patients suffering from ulcerative colitis. They state that “of five cases 
of multiple polj-posis, four will be on the basis of ulcerative colitis.” 
Amebiasis,* bacillary dysentery, and other infections**’ ®® of the colon 
have also been reported as the primary causes of these growths. 

Thc etiologj’ of the adolescent (congenital) type has been the basis of 
much interest. The tendency of this disease to occur in families was ree- 
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1 10 JioinonciRlurc of tJiis disease bv calling any condition in ivhicli two or 
more ])olyps arc ])i'esont in tlie colon multiple polypoid disease. To this 
term lie appends t he segment of colon involved to describe the condition. 
Tinas, wlicn only the sigmoid contains polyps, the condition is linmvn as 
multiple polypoid disease of the sigmoid. When the entire colon is lined 
with polyps, it is known as multiple polypoid disease of the entire eolon. 
TJie use of tlieso terms is clear and simple and tliey will he used through- 
out this paper. • ” 

CLASSIFICATION 

Poljps of the colon include any tumor which projects into the lumen 
of the bowel. Any of the tissue elements forming the component parts 
of the bowel wall arc capable of such growths. Hence, hemangiomas, 
hbromas, lipomas, myomas, and adenomas may be considered under the 
term polyp. However, onl}’ the adenomas, which are more niunerous 
than all of the other varieties combined, offer exceptional interest to the 
surgeon and pathologist. 

Erdmann and kforris-^ have classified these tumors into; (1) adult 
(acquired) type, (2) adolescent (congenital, disseminated) type. This 
classification, although used most frequency in the literature, is of 
limited value in many cases. By this grouping polyps develop after birth 
(acquired type), or there is a factor present prior to birth which predis- 
poses to the formation of polyps (congenital type). This classification 
leaves much to be desired when one attempts to study the origin, age 
incidence, segmental distribution, and necropsy findings in this disease of 
the colon. 

Bargen. and Comfort^ classified multiple polyps from the standpoint 
of origin as follows: (1) preexisting inflammatory disease (colitis), (2) 
arising as innumerable polj’poid projections without inflammation, 
(3) few disseminated adenomatous growths discovered at autopsy. 

Excellent histologic studies of polyps of the colon have been made by 
Schmieden and Westlnies,”^ Pitzgibbon,^”’ David,’® Dukes,-'* and others. 
The conclusions of Schmieden and Westhues are similar to Pitzgibbon’s. 
They’’ classify polyps info three groups. In Group I the polyps are 
usually solitary and long, covered with normal epithelium. The stalk is 
made up of loose connective tissue. There is no branehing of the villi. 
These polyps are benign. In Group II there are changes in both the 
epithelium and connective tissue. The epithelium lias bulk and the cells 
are compressed from side-to-side, producing multilayered buds. The 
nuclei are elongated and take a deep stain. The villi are branched and 
there are papilla-like projections into the lumina of the glands. These 
uolyps are potentially malignant. In Group III the structural changes 
are more exaggerated than in Group II. There is great proliferation of 
Gw enithelium. The arrangement of the cells is distinctly irregular. 
This proliferation is out of proportion to the growth of the underlying 
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AGE 

Multiple polypoid disease of the entire colon is said to be most common 
bet^veen the ages of 15 to 35 years. Hnllsiek^^’ found the average age to 
be 30 9 years in the 127 eases he reviewed from the literature. Doering, 
in an analysis of 52 cases, also believes that this age group is the most 
commonly affected. In his analysis he found the youngest to be 5 yeai-s 
and the oldest 62. McKenney^' reported a case in a child 2 years of age. 

Polyps incidentally discovered in routine autopsies were found to be 
more numerous in older individuals. Lawrence'*' after studying 166 
colons with multiple polj'poid disease found 87.4 per cent to be over 40 
years of age. Lawrence’s figures differ from those of Hullsiek and Doei- 
ing because he undoubtedly is speaking of multiple polypoid disease 
while they refer to multiple polypoid disease of the entire colon. The 
variance in these figures might infer that the two conditions are different 
clinical entities. 

SEX 

jMost investigators agree that multiple polypoid disease of the entire 
colon is more common in males than females. In segmental multiple 
polypoid disease the incidence is about equally distributed. 

NUJIBER OF POLYPS AND SEGMENTAL DISTRIBUTION 

The distal colon and rectum are involved most frequently. Soper 
found the rectum to be involved with polyps in 95 per cent of 61 cases. 
Thorbecke'“ also discovered this to be true in 80 per cent of his cases. He 
found that in 31 out of 54 eases in which rectal polyps were discovered 
there also existed polyps higher in the colon. 

Lawrence'^ found that in all but 64 of 166 cases the distribution was 
restricted to a particular site. Tlie distribution in his cases is shown in 
Table I : 

Table I 

Polyps op the Colon (in 166 Cases) in 7,000 Autopsies 



NO. 

PER CENT 

Cecum 

46 

16.1 

Ascending 

4S 

16.7 

Hepatic 

IS 

6.3 

Transverse 

4S 

16.7 

Splenic 

23 

S.O 

Descending 

48 

16.7 

Sigmoid 

56 

19.5 


2S7 

100.0 


The number of polyps found in the 166 cases is as follows : 
Single poljqis 71 

Double polyps 28 

Triple polyps 27 

!Many polyps 37 

Throughout colon 13 
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oginzcd by Cni:)ps’'' ni 3882. Since tiien many familial cases have been 
reported.-'"’- ■- ITnllsiek" obtained a positive family histoiy in 11 
per cent of 127 cases. Dukes,”’' Lockliart-j\Iuinmery, McKenney,-*' and 
others have cxperiencod tlio difficulties and the tremendous tasks in- 
volved in rounding uj) the members of families to ascertain the fre- 
qiicncy of polyps. Loekhart-Mummcry-"' believes that the disease is 
tiansmitted as a Mendelian dominant. He says that “a change, or muta- 
tion, has taken place in the genes of some individual Avho has not per- 
sonally exhibited the diseased condition, but who has passed the mutated 
genes on to his descendants.” 

The most striking tendencies of tliis disease to occur in families have 
been in eases reported in -whieh the entii-e colon contained polyps.- This 
familial tendenc.y is not so definite in eases -where onlj' a segment of colon 
is involved. Buie, in this connection, states; “It is possible to be almost 
definite in the statement that usuall.y only those instances in which the 
entire colon is involved by polypoid disease fit into the heredo-familial 
classification.” Stewart"’’ also agrees when discussing polyposis intestini 
(entire colon involved) that “this would appear to be merely an extreme 
grade of the condition of multiple polypi (segmental) already mentioned, 
were it not that there is a constitutional hereditaiy factor non-existent in 
the more banal variety.” 

The term heredofamilial tendency in this disease implies that the 
epithelial covering in the colon tjossesses some factor which predisposes 
it to tumor formation. In other words, there is ])resent a mucosa which 
may have a “lowered threshold to stimuli,” or else the inliibitive imwers 
governijig regulated growth are lost."® AVhen these inherent factors exist, 
stimuli, -which are Jiormally present, are often sufficient to produce a 
proliferative response. 

Prom an experimental point of view, very little has been done on the 
production of potyps in laboratory animals. Hoelzel and Da Costa"-' 
claimed to have produced polyps in the colons of rats by feeding them 
inert material, such as kaolin, barium, and talcum. This work, however, 
has not been repeated with similar results.-” 


INCIDENCE 

Although multiple potypoid disease is usuallj^ considered a rarity, 
such anight not be the case if routine examinations of the rectum and 
colon were done. Buie reports that at the Jfayo Clinic between 1925- 
1935 there were 1,234 patients with polypoid disease. One of every 35 
patients who complained of a disturbed function of the colon presented 

this condition. ■ - ^ 

Lawrence'"' found 166 eases of polj’pmd disease m 7,000 autopsies at 

Cook County Hospital (2.37 per cent). , r i 

Peyrter"-® examined 1,800 consecutive colons at autopsy and found 

polyps in 386 cases (21.4 per cent). 



HEDIN : POLYPOID DISEASE OF COLON 


167 


been unsuccessful. Astringent drugs, such as quinine, tannic acid, and 
magnesium chloride, have been used in the form of colonic irrigations 
without results. 

Deep x-ray therapy has been employed by Barker,^ McKenney,^' and 
others."- "" Its use has been attended by the passage of grapelike, necrotic 
grov-ths found in the stool with an improvement of symptoms. How- 
ever, no case has been reported in 11-111011 all of the j)olyps have disap- 
peared following this therapy. 

Pulguration of all polyps within the reach of the sigmoidoscope should 
be carried out without delay. To one experienced in the use of the 
sigmoidoscope, polyps maj- be fulgurated above the rectosigmoid. The 
danger of fulgurating too extensively, with resulting perforation, should 
always be kept in mind. 

Various surgical procedures have been advocated."- Divergence 
of the fecal current by the use of ileostomy and colostomy occasionally 
has been followed by the disappearance of the tumors in the portion of 
the bowel put to rest.®^ Isolated polyps may be excised'^® or the segment 
of the bowel embracing these tumors may be resected."”- "®- 
"VVlien multiple polypoid disease of the entire colon is present, total 
colectomy"”- offers the only hope for those unfortunate individuals 
affected. An ileostomy is done M-hen the entire colon and rectum are re- 
sected. If the rectum and lower sigmoid are preserved, an ileosigmoidos- 
tomy"” is done prior to resection of the remaining colon. In this proce- 
dure all existing polyps of the rectum and remaining sigmoid are re- 
moved by fulguration from below. 

Mayo and 'Wakefield"” have reported a procedure used in dealing with 
multiple polypoid disease of the entire colon in which an ileosigmoidos- 
tomy and colectomy were done. The distal sigmoid Avas brought out as 
a colostomy. Through this opening all polj-ps which could not be reached 
from belou- ivere fulgurated. Later the colostomy ivas closed. Pansier,”” 
in discussing this operation, cited a case in u-hich he had fulgurated 
polj-ps through a colostomy. He also mentions the potentialities of such 
a procedure. 

As it Avas stated above, all tlierapeutic measures should be aimed at 
the early eradication of the tumor tissue. In many cases the polyps maj- 
be fcAV in number and limited to a segment of the colon."” Also, cases 
may be encountered in Avhich a feiv polj'ps are distributed in more than 
one segment of the large boAA-el. These conditions are often seen in young 
individuals Avho are otherwise healthy. To recommend a radical proce^ 
dure, such as a colectomy, imposes on the surgeon a great responsibilitv 
nnd on Ihe patient a great danger. In many of the cases most of the 
colon ]s normal from a clinical standpoint. And Avho, in our nresent 
state of ImoAvledge of this disease, is in a position to sav that the entire 
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StcwiU’l®'’’ found the following in 127 cases : 

Single polyps 70 

Several polyps 43 

Large number I4 

Prom the above it will be seen that multiple polypoid disease of the 
entire colon is relatively rare compared with the number of cases in 
which a single polyp is present or in which the distribution of polypoid 
disease is limited to a segment of the colon. 

SYMPTOMS 

The symjitoms in this disease vary to a great extent with the location 
and extent, of the patholog5- present. Quite frequently the entire colon 
has been involved with only a minimum of symptoms and with little dis- 
comfort to the patient. However, changes in bowel habit are nsiiallj' the 
first noted. This may vary from an occasional soft stool to a profound 
diarrhea. Aecompan.ving tliese elianges, blood and mucus are often dis- 
covered ill tile stool. The loss of blood may be sufficient to produce a 
marked anemia. Indefinite abdominal pain’® is often present, although 
the pain is usuallj' located over the site of pathology.'^' At times, inter- 
mittent, craiupy, colicicj' pain may be the first symptom. This is often 
indicative of a partial intussusception® caused by violent peristaltic con- 
tractions. Audible abdominal noises may be noticed. Tenesmus is most 
frequent when polyps are located in the distal colon and rectum. 

DIAGNOSIS 

A carefully taken history, together with an e.xamination of the rectum 
and distal colon, is usually sufficient to suggest the diagnosis. The stool 
should be submitted to a thorough examination to determine the pres- 
ence of amoebae or other parasites. Suffice it to say that all patients 
should he given the benefits of a careful proctoscopic examination. When 
properly done, the lower 20 cm. of the bowel can be examined without 
discomfort to the patient. 'When polyps are found, the entire colon 
should be submitted to a roentgenologic examination to ascertain the 
presence of polyps liighcr in the colon. To accomplish this the double 
contrast method is employed. The painting of the bowel wall after it has 
been distended with air and the visualization by stereoroeiitgenographs, 
as advocated by Weber,’’ serve as the best available means of inve.stigat- 
ing the colon. An expert roentgenologist, by using this method, can 
visualize polyps less than 1 cm. in diameter. 

treatment 

Until the etiology of polypoid disease is better understood, all thcra- 
neiitic measures must be directed at the eradication of the tmnor tissue. 
Dietary measures aimed at the reduction of roughage m the diet liave 
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Hospital. Buie sigmoidoscopes of various lengths were introduced 
through the colostomj^ openings to determine the possibility of visual- 
izing the interior of the large bowel. It was found, by careful manipula- 
tion of the scopes, that the interior of almost the entire colon could he 
visualized. This was accomplished despite the fact that the colostomy 
openings were often small due to the contraction of the surrounding 
structures. Had the colostomy been made with the idea in mind of pass- 
ing a sigmoidoscope, the visualization of the interior of the bowel would 
have been greatly facilitated. X-ray pictures have been taken with the 
sigmoidoscope inserted through a colostomj^ in the left colon (Fig. 1). 


Inflated de^cendiiv^ colon. 



Pig. 2. — Diagrammatic drawing siiowing tiie introduction of the scope at the time 

of one-stage operation. 


Tlie success with wliich the interior of the bowel could be seen strongly 
suggests that polyps in the colon could easily be fulgurated bv this 
method. 


The procedure could he carried out in one stage or two stages (Fio-s. 
2-1). It is proposed that if poljTis are present in the left colon they 
could be fulgurated through a colostomy in the left colon (Fig. 4). A 
colostomy in continuity”- would obviate the necessity of crushing a 
spur when fnlguration of the tiimore was completed.' Tlie colostomy 
coukl be closed over and tlie colon replaced into the peritoneal cavitv 
I’otcctivc walling off of tlic peritoneal cavitv==- =- wonld safeo-n'm-d 

«gmust peritonitis from the c.xteriorized bowel. sate,,uaid 
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colon should be sacrificed? In this connection one is confronted with 
many perplexing questions. Hoav long have the polyps been present? 
Is a colon, in which only a segment is involved, destined in time to be- 
coino studded with polyps? Or will malignancy and death occur before 
sufficient time has elapsed for the disease to involve the entire colon? Is 
segmental polypoid disease a different pathologic entity from multiple 
polj poid disease of the entire colon? Is the heredofamilial factor pres- 
ent to the same degree in both types? Does malignant degeneration 
occur equally in both types? If this is so, why are pol3*ps discovered so 
frcquentl.v at aulopsj* in the aged? Arc poljqis found late in life all on 
an inflannnatorj* basis or have thej’’ been present since birth? Could all 



Fig. 1. — A, Sigmoidoscope entering a left colostomy and passing ’ 

S, sisrmoidoscope entering a left colostomy and passing into tlie splenic flexure. 


potyps of the colon be caused b.y an organism which so far has not been 
isolated? These questions in our present state of latowledge cannot be 
accurately answered. 


PROPOSED SURGICAU PROCEDURE 


When a seoment of the colon is involved witli polj-poid disease or when 
only a relatively few pob^s are present throughout the colon, it would 
seem rational that an attempt should be made to remove successfully the 
tumors without sacrificing the entire colon. Fulgiiration of the tumors 
irnLh a properly placed colostomy ajipears to be the only possible 
tl nd bv which this objective could be attained. With this thought m 
mS setr^ with colostomies were studied at Cook County 
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In a like manner, polyps located in the hepatic and splenic flexures, as 
■well as the transverse colon, could be fulgurated through a transverse 
colostomy (Fig. 3). A cecostomy^® -ivould serve as the best site for the 
introduction of the sigmoidoscope to fulgurate polyps located in the 
cecum and ascending colon (Fig. 4). 

Exteriorizing the colon, thereby making a two-stage procedure, permits 
painstaking fulguration and observation of the healing areas. Should it 
be found that a portion of the tumor had been inadvertently missed, 
subsequent fulguration is possible by this two-stage procedure. 

Fulguration of polyps could also be done in a one-stage operation 
(Fig. 2) . By carefully walling off the field to prevent contamination, an 
opening could be made along the antei’ior longitudinal band, large 
enough to admit the sigmoidoscope. The assistant surgeon could be help- 
ful in manipulating the scope from the peritoneal side of the bowel. In 
this way fulguration would be facilitated and the sites could be inspected 
for possible perforation. Following the thorough fulguration of all 
polyps in the segment, the opening in the wall of the colon could be 
closed in the usual manner. 

The advantages of the one-stage procedure are that tlie patient has but 
one operation and does not have to tolerate a colostomy (Pig. 2). The 
fulguration in this operation must be complete because there is not an- 
other opportunity for inspection and subsequent fulguration. The 
chances of peritoneal soiling are greatly increased in the one-stage pro- 
cedure. 

The danger of perforation of the bowel wall, as a result of fulguration, 
is alwaj^s present. However, it is certainly no greater than when polyps 
located in the sigmoid, above the peritoneal reflexion, are fulgurated 
through a scope passed from below. 

When one is confronted with a patient with multiple polypoid disease 
of the entire colon, in Avhom a radical procedure, such as a colectomjq is 
contraindicated, the method proposed may be of some value. By pains- 
taking fulguration through multiple colostomies, large numbers of polyps 
could be removed, thus decreasing the malignant potentialities of the 
disease. 

SUJIJIARY AND CONCLUSIONS 

1. The terminology and classifications used in the literature regarding 
polypoid lesions in tlie colon are confusing. 

2. There is definite evidence that polypoid lesions of the colon undero-o 

malignant changes. ° 

3. The etiology of this disease is not understood. It appears that mul- 
tq>le polypoid disease limited to a segment of colon differs etiolo-ieally 
iHKl pathologically from multiple polypoid disease of the entire cohm 
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?°*^F,fs'°proposed two-stage procedure. 
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In a like manner, polyps located in the hepatic and splenic flexures, as 
■svell as the transverse colon, could be fulgurated through a transverse 
colostomy (Fig. 3). A cecostomy'® rvould serve as the best site for the 
introduction of the sigmoidoscope to fulgurate polyps located in the 
cecum and ascending colon (Fig. 4). 

Exteriorizing the colon, thereb 3 ’’ making a two-stage procedure, permits 
painstaking fulguration and observation of the healing areas. Should it 
be found that a portion of the tumor had been inadvertentlj’’ missed, 
subsequent fulguration is possible by this two-stage procedure. 

Fulguration of potyps could also be done in a one-stage operation 
(Fig. 2). Bj’’ carefullj’' walling off the field to prevent contamination, an 
opening could be made along the anterior longitudinal band, large 
enough to admit the sigmoidoscope. The assistant surgeon could be help- 
ful in manipulating the scope from the peritoneal side of the bowel. In 
this waj’^ fulguration would be facilitated and the sites could be inspected 
for possible perforation. Following the thorough fulguration of all 
polj'ps in the segment, the opening in the wall of the colon could be 
closed in the usual manner. 

The advantages of the one-stage procedure are that the patient has but 
one operation and does not have to tolerate a colostomj^ (Fig. 2). The 
fulguration in this operation must he complete because there is not an- 
other opportunity for inspection and subsequent fulguration. The 
chances of peritoneal soiling are greatlj’- increased in the one-stage pro- 
cedure. 

The danger of perforation of the bowel wall, as a result of fulguration, 
is alwaj’s present. However, it is eertainlj^ no greater than when polj^ps 
located in the sigmoid, above the peritoneal reflexion, are fulgurated 
tlu'ough a scope passed from below. 

^Vhen one is confronted with a patient Avith multiple polj’^poid disease 
of the entire colon, in Avhom a radical procedure, such as a colectomy, is 
contraindicated, the method proposed maj”^ be of some A^alue. pains- 
taking fulguration through multiple colostomies, large numbers of poljqis 
could be removed, thus decreasing the malignant potentialities of the 
disease. 

SUJIMARY AND CONCLUSIONS 

1. The terminology and classifications used in the literature regarding 
polypoid lesions in the colon are confusing. 

2. There is definite evidenee that polypoid lesions of the colon undern-o 

malignant changes. ° 

3 Tlie etiology of this disease is not understood. It appears that mul- 
Uple polypoid disease limited to a segment of colon differs etiolocricaUy 
mul pathologically from multiple polypoid disease of the entire coFon 
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i. Siginoidoseopic examinations and double contrast stereoroentgeno- 
graplis csfablish tlie diagnosis of this disease. 

5. Tlic various types of treatment are outlined. 

6. It is proposed tliat polypoid lesions in the colon could he fulgurated 
through properly tilaced colostomies. 


T. Vauglm .incl Dr. J. 
tion and interest m tlic Jirep.-iration of this paper. 


P. Nesselrod for their coopera- 
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GRADUAL COIMPLBTE OCCLUSION OP THE CELIAC AXIS, 
THE SUPERIOR AND INFERIOR MESENTERIC ARTERIES, 
WITH SURVIVAL OF ANIMALS: EFFECTS OP 
ISCHEMIA ON BLOOD PRESSURE 

Alfred Blalock, M.D., and Sanford E. Levy,^' M.D., Nashville, Tenn. 

(From the Department of Surgery of Vanderlilt University^) 

R enewed interest in ischemia as a factor in the causation of hyper- 
tension has been stimulated by the work of Goldblatt and his asso- 
ciates! They found that a persistent elevation of the systolic blood 
pressure may be associated with the renal ischemia that is produced by 
partially occluding the renal arteries. 

Longcope and MeClintock- in 1910 determined the effects on the blood 
pressure of dogs of constriction of the celiac axis and superior mesenteric 
artery by means of aluminum bands. They found that neither cardiac 
Iiypertrophy nor hypertension followed the narrowing of the mouths of 
these vessels. Autopsies several months following the operations showed 
no abnormalities except perhaps some congestion of the liver. In none of 
the animals were both tlie celiac axis and superior mesenteric artery 
completely occluded. Jansen, Tams, and Achelis,® in acute experiments, 
found that the rise in pressure resulting from constricting the splanchnic 
vessels was increased by additional obstruction of the vessels of an ex- 
tremity. 

The abdominal organs, excepting the kidneys and adrenals, are sup- 
plied arterial blood in the main by the celiac axis and the superior and 
inferior mesenteric arteries. If all of these vessels are occluded at one 
time, death results. The purpose of the present studies was to determine 
whether or not dogs will tolei’ate complete occlusion of these vessels in 
stages and, if so, what the effect on the arterial blood pressure would be. 
In additional experiments the effects on the blood pressure of occlusion 
of tlie main arteries of the extremities and of the head were studied. 

METHODS 

Dogs were used in all studies. The blood pressure in all instances was 
determined by puncturing the femoral artery with a needle wliich was 
connected to a mercury manometer. Tlie value obtained is approxi- 
mately the mean blood pressure. All of the operations were performed 
under ether anesthesia. The celiac axis and the superior mesenteric 
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artery M-ere approached tliroiigli an incision in the left flank and tlie 
inferior mesenteric artery was exposed through a low abdominal incision. 
Altliough tlicre was some variation, the usual order of operations was as 
follows : At tlie first operation, the celiac axis and superior mesenteric 
artery were exposed near the aoi-ta and were constricted by Goldhlatt 
clamps."* After several week's, tlie interval dei>ending upon the condition 
of the animal, this constriction was increased. Several weeks subse- 
quently, the inferioi- mesenteric artery was doubly ligated and divided. 
Approximately one month subsequently, constriction of the celiac axis 
and the superior mesenteric artery Avas made complete. The arterial 
blood pressure was determined frequently. 


RESULTS 


A total of tAventy-nine animals aa'os used in this study. Fourteen of 
these died at A'arying times folloAving the first operation. A large pro- 
portion of these deaths occurred in the earlier experiments and AA'ere due 
almost certainly to too gi'cat constriction of the celiac axis and superior 
mesenteric artery. A number of these passed stools containing blood. 
FiA'e of the animals died folloAA’ing the second operation, tAvo after the 
tliird, and one folloAA’ing the fourth. The last opei'ation on the latter 
animal had been performed sixteen days preA'iousljL The body AA'eight 
of most of them declined markedl 3 L The remaining seven animals sur- 
vived complete occlusion of the three main vessels and apparently re- 
mained in good health. There AA'as some loss in Aveiglit during the process 
of occluding the Amssels, but this AA’as regained sitbsequentlj’'. 

Since the alterations in blood pressure AA’ere not great, they AA'ill not 
be recorded in detail. None of the aiAimals exhibited a marked increase 
in the pressure. Unless the animal became quite ill folloAving the opera- 
tion, there AA'as usuallj’ a rise in blood pressure of approximatelj’ 20 mm. 
Hg. AA'hich tended to return to the conti’ol level after a feAV da.vs. Sub- 
sequent additional constriction AA’as usuallj’ associated Avith a slight elcA'a- 
tion in pressure. Taa’o animals shoAved a persistent elcA’ation of approxi- 
matelj’ 15 mm. during the tAvo mojAths periods that the pressure AA’as fol- 
loAA’ed after having caused complete constriction of the thi’ce main A’cssels. 
Palpation of the arteries of the mesentery of the intestine failed to rcA’cal 
pulsation in tAA’o of the three instances in AA'hich this region AA’as exjilored 
after the three main A’essels had been occluded. Despite the absence 
of a palpable pulsation, the animals ate heartilj’ and appeared to be 


well 

Autopsies were performed on three of the animals in AA'hicJi the thi’cc 
vessels had been completeh' constricted. The A’C-ssels AA-ere found to bo 
entirely occluded by an organized clot. The Goldblatt clamps had cut 
through and were lying in a pocket of fibrous tissue. The occlusion had 
been complete for at least six months in one of these animals. .\o gross 
-;;:;;rnisnea tmougu the courtc,- of nr. Hnro' Uohlh.n.t. aeveh,n,.. Ohfo, 
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abnormalities of the abdominal viscera were observed. The lumbar 
arteries were believed to be somewhat enlarged. No attempt was made 
to determine the collateral pathwajm by which the blood reached the 
organs normalty supplied in the main by the three large vessels. 

. Five animals with complete occlusion of the three vessels are alive at 
present and are being used in other studies in which additional vessels 
are constricted. The period of complete occlusion of the celiac axis, the 
superior and inferior mesenteric arteides in these animals varies from 
three to nine months. They appear to be entirely normal. 

In addition to the studies which have been enumerated, the effects of 
occlusion of other large arteries on the systemic blood pressure have been 
determined. The first of these consisted of gradual occlusion of the main 
arteries to the liver by a procedure similar to that described recently by 
Huggins and Post.^ When the occlusion was produced gradually, the 
animals remained in good condition. No elevation in the arterial blood 
pressure was observed in the two animals which were studied. The 
second group consisted of seven experiments in which the two common 
iliacs and the two subclavian arteries were doubly ligated and divided. 
The blood pressure in these studies Avas determined in the carotid artery 
which was placed beneath the skin of the neck. Several of the animals 
showed a temporary rise in pressure of about 10 mm., but this was not 
sustained. The third groxip consisted of five experiments in which the 
tivo common carotid arteries and the tivo vertebrals ivere doubly ligated 
and divided. This was usually done in two stages, one carotid and 
both veidebrals being occluded at the first operation. Four of the five 
animals shoived for a few days a temporary rise in pressure ranging 
from 10 to 60 mm. Both vertebrals and both carotids were ligated at 
one time in the experiment in ivhich the greatest rise in pressure was 
encountered. The pressure remained definitely elevated for more than 
tivo Aveeks in this animal. 

DISCUSSION 


The main objects of the present study Avere to determine: first, 
Avhether or not dogs Avill survive gradual permanent occlusion of the 
main vessels to the intestinal tract and associated organs; and second, 
the effect of these procedures on the blood pressure. It Avas rather a 


surprise to us that a good many of the animals remained in remarkablv 
good condition after the three main A-essels had been occluded. It is 
likely that the percentage of surAUAmls AA'ould have been gi'eater if the 
degree of constriction had been smaller at the onset and if the time 
interval belAvecn operations had been lengthened. As has been stated a 
large proportion of the dogs lost a great deal of Aveight. It seems likely 
that tliis was due cither to the repeated operative procedures or to the 
chcet of intestinal ischemia on the digestive functions. Tliese points 
should be nivesligaled further. The observation that animals mav re! 
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mam in good condition without imlsations in tlie arteries to the intestinal 
tract shouid be confirmed. 

As stated, Goldblatt and his associates' found that hypertension may 
be produced by causing renal iscliemia. Tiiey found that partial oc- 
clusion of tile splenic and femoral arteries did not I'esult in hypertension. 
We have found that a permanent elevation in the systemic blood pressure 
is not associated with occlusion of the main arteries of the extremities, 
of the head, of the liver, or of the intestinal tract, including the spleen, 
pancreas and liver. The results indicate that ischemia of the Iddneys is 
necessary for the production of this type of hypertension. Although 
no definite conclusions can he drawn, the results substantiate the rather 
generally accepted view that arteriosclerosis of the large arteries, except- 
ing the reuals, is not a frequent cause of lij'pertension. Apparentl.v 
tlie narrowing of the rmssels is soon compensated for h}^ collateral 
anastomoses. Lougeope and MeClintoek- studied on antopsj' specimens 
the z’elatiouship between sclerosis of the branches of the abdominal aorta 
and the weight of the heart. They state : ‘ ‘ Indeed, of the twenty-one 
cases in which the splanchnic vessels were narrowed, only seven were 
associated with any degree of cardiac iiypertropli}’^ and in all seven eases 
a definite chronic nephritis coexisted.” 

The effect of renal ischemia in animals in which large vessels elsewhere 
have been occluded previously is being investigated. 

SUMMARY 

Gradual complete occlusion of the celiac axis and the superior and 
inferior mesenteric arteries may he produced in dogs without causing 
death or a permanent impairment in health. A sustained elevation in 
the systemic blood pressure was not encountered hi these experiments. 
Neither is a permanent elevation in pressure associated nutli oeclnsioii of 
the main arteries to the extremities or head. 
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EFFECT OP PARTIAL GASTRECTOMY ON ACIDITY AND 
PEPTIC ACTIVITY OP GASTRIC JUICE 

Fokdyge B. St. John, M.D., Charles A. Flood, M.D., and 
John A. Gius, M.D., New York, N. Y. 

(From the Departments of Surgery and Medicine, College of Physicians and 
Surgeons, Colunibia University, and the Gastro-Duodenal Clinic, Presbyterian 

Hospital) 

A n opportunity of studying certain problems in the control of 
gastric secretion lias been afforded bj'' follow-up observations on 
patients with partial gastrectomy. Tlie fact that tliis operation re- 
cently has been more widely advocated in the surgical treatment of 
selected cases of peptic ulcer suggests the importance of understanding 
the physiologic principles underlying the successful application of this 
procedure. 

It is generally believed that the antral portion of the stomach con- 
trols the chemical or so-called second phase of gastric secretion and 
that removal of tlie antrum results in a decrease in tlie amount of acid 
and pepsin secreted.^ Studies in the dog have shomi that free hydro- 
chloric acid is usually not present in the gastric contents after partial 
gastrectomy. By means of a Pavlov pouch, however, it may be demon- 
strated that the stomach still I'etains some capacity to secrete hydro- 
cliloric acid even after complete removal of the antrum. It is believed 
tliat tliis secretion is usuallj- neutralized in tlie main stomach by regurgi- 
tated intestinal juices and anaeidity results. 

Tliere is a considerable difference of opinion concerning the effect of 
partial gastrectomy on gastric acidity in man. The proportion of eases 
in which achlorhydria lias been demonsti'ated varies widel.r and there 
is disagreement regarding the interpretations of the findings. If, how- 
ever, the reported results are classified according to the technique of 
gastric analysis employed, these variations appear to be clarified (Table 

I). 

^Yllen a single aspiration of stomacli contents is carried out approxi- 
mately one hour after a test meal, no free acid is found in the majority 
of cases.=-' If aspirations are performed at repeated intervals after a 
tost meal, free acid is more frequently demonstrable,^ and if a technique 
of ooutinuons suction lie employcd“ free hydrochloric acid can lie shown 
to ho present in most, instances. Free hydrochloric acid also mav he 
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•Atost of the eronns enumerated In this table ineliiile .several t.'J'es of F' 
resection. . 

tKIeIn found a higher incidence of iicidorliydria six month after opera 

Although clifforenecs of IccJiiiitiiio .-ippetir to offer at least a pai’tia 
e.Kphuintiou of the discreiiant results obtained by different imestigatoK^ 
other factors may phiy a role. In any series of patients siibjectc 
partial gastrectomy, tiie size of the resected jiortion of the stomac 
varies considerably. It lias been stated that tliose patients in t' 
the antral portion of the stomach has not boon completelv leniOA 
continue to shoAv free hydrochloric acid.-’ ^ Others have 
that anaeidity develops slowly after operation and that the hici one 
of aehlorliydria depends upon the postoi^erative time interval. ' 
site of tfie original ulcer lias also been tlioiight to be influential 
terminiiig tfie effects of this operation upon gastric secretion, anaci i -J 
being found more fi-equentfy by some worhei’s after resection for 
trie ulcer. 

A few studies of gastric iiepsin after partial gastrectomy haie been 
carried out. Lorenz and Sehur,^ using tlie IMett tube method repoitc 
that the peptic activitj- of gastric juice is sometimes diminished aftci 
operation but frequently remains Avithiii normal limits. IMore recentb, 
Neumann^® lias reported that pepsin is either absent or is present ni 
only traces in those patients Avith anaeidity after operation. The mod- 
ern and more precise teeliniques for peptic determination have not been 

used. 

In the present study we have analyzed tJie gastric secretion of a senes 
of patients after partial gastrectomy for peptic nicer in an attempt lo 
clarifv some of the above problems. It ivas also hoped that this study 
m'i^ht yield an explanation for tlie success or failure of llie operation 
in the treatment of ulcer. 

T -entA'-six patients upon whom partial gastric re.seetion had been 
'a fm. ncntic ulcer were .selected at random from the Surgical 
Foilo™iP Chide of the Pre-sbyterinn Hospital. Eleven palionf.s had 
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originally suffered from gastric ulcer; 13, from duodenal ulcer; and 2, 
from combined ulcers. An anterior or posterior Polya operation had 
been performed in 19 cases and the Billroth II operation in 7 cases. 
Anteoperative gastric analyses, secured in 13 cases, had shown the pres- 
ence of free hydrochloric acid. The interval which had elapsed between 
the operation and the time of examination varied from one month to 
nineteen years. 

The gastric contents were obtained by single aspiration one hour after 
an Ewald test meal. After filtration of the gastric juice, the free and 
combined acidities were determined by titration with sodium hydroxide. 
Pepsin determinations were carried out by the hemoglobin digestion 
method of Anson and L'lirsky.”’ For the sake of simplicity, results 
are expressed in milligrams of pepsin U.S.P. 1:4,000. Hydrogen ion 
concentration determinations were done colorimetrically. No attempt 
was made to obtain or to estimate the total volume of gastric contents 
but in most instances the quantity of gastric juice obtained by aspira- 
tion was small. 

Gastric Acidity (Table 11 ). — Free hj'drochloric acid was absent in 
22 cases, diminished in 3 cases, and within normal limits in 1 case. 
Combined acidity exceeded 10 degrees in 16 of the 26 cases and was as 
high as 24 degrees in 1 patient with achloi’hydria. The pH of the gastric 
contents not containing free hydrochloric acid varied between 4.2 and 
6.4 and was in the neighborhood of 5.0 in the majority of instances. 
The pH of the specimens containing free acid was approximately 
1.2 to 1.4. 


In analyzing these results, no explanation could be found for the 
failure of four of our patients to develop anacidity. There ivas no 
relation between the postoperative time interval and the presence of 
free acid or the amount of combined acid. Achlorhydria Avas usually 
manifested both in recently operated cases and in patients operated 
upon from five to fifteen years previously. There Avas no tendency for 
free acidity to persist in patients Avho iiad original^ suffered from 
ulcer of the duodenum, as Avas suggested by Klein.'* 


Tavo of the four patients (Cases 20 and 26) AAdiose gastric secretion 
still contained free hydrochloric acid had had very extensive gastric 
resections. It Avas impossible to determine in retrospect the amoimt of 
stomach Avliich had been removed at operation in many instances The 
impression Avas gained, hoAvever, tliat the antral portion of the stomach 
liad not been completely removed in some of our patients Avith anacidity 
hdcstinal BcgurgUation (Tabic II). —The presence of reo-uro-itated 
mte.stmal juice in the gastric contents Avas indicated bv a a'cHoav or m-een 
color in all but two of our patients. One of the remaining tAvo colorless 
specimens contained free hydrochloric acid. 

Peptic Activity (Table 7/).— Determinations of nensin 
out in 24 cases. The results .show a marked diminution in the'peptic 
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activity of gastric jmce after partial gastrectomy in almost aU instances. 
In all but 3 of our cases, the amount of pepsin was found to be 
below the range found in nnoperated patients with peptic ulcer.* 
In two instances no peptic activity was demonstrable. The speci- 
mens which contained free hydrochloric acid showed relatively large 
amounts of peptic activity, in accord with the usual finding of a pro- 
portionality between gastric acidity and peptic activity. No relation 
was apparent between the amount of pepsin secretion in individual 
cases and the postoperative time interval. 

Follow-TJp Results . — All of the patients included in this series have 
been carefully followed by the Surgical Clinic. Twenty-two members 
of the group, 12 of whom have been followed for over three years, have 
remained completely free from symptoms of ulcer during their entire 
foUow-up period. The remaining four patients have suffered from re- 
current abdominal pain or melena, attributed in each instance to jejunal 
ulcer. In one of these patients (Case 20) the presence of jejunal ulcer 
ivas proved at exploration. The gastric juice of this patient contained 
free hydrochloric acid. The other three patients (Cases 4, 18, and 21) 
who had had recurrent symptoms, however, showed anacidity. Our 
studies of gastric secretion offer no explanation for the therapeutic fail- 
ure in these cases. In most instances, however, the occurrence of achlor- 
hydria after partial gastrectomy for peptic ulcer offers a satisfactory 
explanation for the high percentage of successful results following that 
operation. 

DISCUSSION 


In the light of these findings several explanations for the reduced 
acidity resulting from partial gastrectomy may be considered. Gastric 
acidity depends upon the volume of acid secretion, the rate of emptying 
of the stomach and the presence of neutralizing or buffering substances. 
The finding of moderate amounts of combined acid and peptic activitj^ 
in the majority of our cases indicates that the stomach usually continues 
to secrete in response to food after partial gastrectomy. It is impossible 
to determine directly the volume of such secretion. One can only surmise 
on the basis of animal experimentatioid that a reduction in volume has 
occurred. Accelerated emptying of the test meal by the stomach after 
partial gastrectomy might be expected to decrease the period of gastric 
stimulation if the chemical phase of secretion is still partly effective. 
Our failure to obtain large volumes of gastric juice in most cases would 
suggest that the peak of secretion after the Ewald meal is passed in 
css than one hour. Admixture of alkaline juices from the small in- 
midoubtcdly an important factor in reducing acidity after 
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paitial gastrectomy and ivas manifested by the presence of intestinal 
juices in. the gastric contents of nearlj'^ all of our cases. 

The lowered peptic activity of gastric juice after partial gastrectomy 
niaj^ be attributed either to partial destruction of the enzjTne or to 
diminished secretion. It is well loiown that the addition of alkali to 
an acid solution of pepsin irreversibl 3 ' destroj's pepsin. Thus, inactiva- 
tion of pepsin bj' alkaline juices regurgitated from the intestine prob- 
ably takes place after partial gastreetom 3 ^ 

The evidence available supports the view that the anacidity after par- 
tial gastrectom 3 ' is due both to a reduction in secretion and to regurgi- 
tation of alkaline intestinal juices. The relative quantitative importance 
of these two factors has 3 ’et to be determined. The marked lowering 
of the level of gastric acidit 3 - after partial resection affords a reasonable 
explanation for the high measure of success which this operation offers 
in the prevention of recurrences of peptic ulcer. The fact that ulcer 
may sometimes recur after operation in spite of this lowered aeiditr- 
suggests that other unlmown factors in addition to acid-pepsin digestion 
ma 3 ’ pla 3 ' a role in the genesis of peptic rrlcer. 


SUMMARY 


1. Gastric secretion after iratrial gastrectom 3 ^ for peptic ulcer was 
studied in a series of 26 patients. Operation had been performed one 
month to nhieteen 3 'ears previous^. 

2. Twent 3 '-two patients (85 per cent) exliibited achlorhydria after 
a test meal. 

3. Gastric pepsin was marked^ diminished in 21 of 24 cases studied 
(88 per cent). 

4. Follow-up observations indicated in general that those patients 
with anacidit 3 ^ remauied as 3 TOptomatic. However, three patients with 
anaeidit 3 " had recurrent S 3 "mptoms of ulcer. 

5. The reduction hi the level of gastric acidity occurring after partial 
gastreetom 3 ^ explains the success of that opei'ation in the prei ention 
of recurrence of ulcer. 

6 . The reduced aeidit 3 ' is probabl 3 ' due both to the abolition of the 
chemical phase of gastric secretion and to regurgitation of alkaline 
intestinal juices. 

references 


„ , . ^ 1 Tjoia-Jn T! T* • External Secretion of the Digestive Glands, 

SnnSs, J«lins%rWer/ and' Handbook of formal and Pathological 

Physiology, Berlin 1927 Bosection of the 

2. Lorenz, H., and Schur H.. E^enen^s^v 

3. SrnfSlT:’on t\rci™rx of G^^stric Secretion, Arch. f. hlin. Chir. 130: .307, 

, B.: Eesection of Stomach for Cl.ronic Gastric and Paoden.al Ulcer, 

Ann. Sarg. 78: 507, 1923. 



ST. JOHN ET AL. : PARTIAL. GASTRECTOMY AND GASTRIC JUICE 185 


5. Klein, E.: Gastric Secretion. V. AcMorliydria EoUowing Partial Gastrectomy 

for Ulcer, etc. Arch. Surg. 30: 162, 1935. 

6. Kecheles, H., and Seheman, L.; Detection, of Eree Acid in Patients With. Sus- 

pected Anacidity, J. A. M. A. 103: 107, 1934. 

7. Comfort, M. W., and Osterberg, A. E. : Gastric Secretion After Stimulation With 

Histamine, J. A. M. A. 97: 1141, 1931. 

8. Gorvett, E. A., and Talbot, E. S.: Physiologic and Symptomatic Expectancy 

Following Subtotal Gastrectomy, Am. J. M. Sc. 193: 345, 1937. 

9. Strauss, A. A., et ah: Physiological and Clinical Study of Patients After Sub- 

total Gastrectomy, Am. J. Digest. Dis. & Kutrition 4: 32, 1937. 

10. Neumann, J. : On the Secretory Relationships of the Operated Stomach, Beitr. 

z. klin Chir. 155: 335, 1932. 

11. Anson, M. L., and Mirsky, A. E.: The Estimation of Pepsin With Hemoglobin, 

J. Gen. Physiol. 16: 59, 1932. 

12. Mullins, C. R., and Flood, C. A. : A Study of Gastric Pepsin in Various Diseases, 

J. Clin. Investigation 14: 793, 1935. 

13. Flood, C. A., and Gius, J. A.: Unpublished data. 



TUBERCULOSIS OF THE STOMACH 
Lawrence Chaffin, M.D., Los Angeles, Calif. 

T T IS a curious fact that tuberculosis seldom attacks the stomach. For 
1 example, in the stud}’’ of 1,400 autopsies upon tuberculous subjects, 
Ciawfoid and Sa'w.yer'’ did not find a single instance of gastric involve- 
ment; ■whereas, the incidence of tuberculous lesions of the ileum and 
colon reached 70 per cent. Tlie remarkable resistance of the stomach to 
this infection becomes most impressive if we recall tlie routine clinical 
use made of the sputum to detect the pi’esence of tubercle bacilli and re- 
call also the fundamental character of the act of swallowing saliva, a 
necessity good manners imposes incessantly upon all of us, tuberculous 
or not. Clearty, potent bacteria reach tlie stomach often enough and in 
sufficient number to make a formidable attack upon tliat organ when- 
ever individuals suffer from the commonplace respiratory tj^ies of tuber- 
culosis. AVJiy it does not happen so remains a moot question. Some 
distinguished pathologists have taught that the acidity of the gastric 
juice was the responsible protective factor; others have emphasized the 
rapid transportation of infectious material througJi tlie organ, an efficient 
degree of gastric motility. Of late it is the inclination of those giving 
the problem special studj’’ to point a close relationship between a low in- 
cidence of gastric tuberculosis and the meagre supply of lymphoid tissue 
in the wall of the stomach. In any case, a ■preliminary break in tlie 
continuity of the gastric mucosa seems essential to its penetration by 
the tubercle bacillus. 

Rigid criteria for authentication of the pathologic diagnosis ha\’e 
served appreciably to limit the number of cases of gastric tuberculosis 
worthy of publication. Prom a review of the literature as far as 1917, 
Broders^ gathered 307 presumptive cases, although the typical micro- 
scopic anatomy and acid-fast bacilli had been demonstrated only 50 
times. In addition, the histologic evidence was adequate in IIS in- 
stances, but there no mention was made of the presence of organisms. 
Among the remaining cases, 59 were regarded as doubtful, while 89 
were rejected altogether. Good= carried the comiiilation forward to the 
year 1931, collecting 194 cases which deserved consideration ; in 52 
the diagnosis was positive, in the others quite probable. Subsequently 
17 completely established cases have been added to the list through the 
reports of Pop,-" Price,- Gcnkin,« Knolflach,' Szaesvay,* Grayzel,” Walters 
and others,’" Eusterman and Balfour.” The analysis of all the material 
available thus far yields 54 cases definitely proved and^ 157 probable, 
a total of 211 cases in medical literature to the end of 1937. 

-"^ived lor publication. September 21. 103S. 
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The clinical manifestations of gastric tuberculosis vary with the way 
the tissues react to the invading organisms. Whenever the degree of 
cellular proliferation gives rise to a tuberculoma, both the symptoms 
and the roentgenologic findings resemble those associated with carcinoma. 
On the other hand, ulcerative lesions are productive of sj'^mptoms akin to 
those of peptic ulcer. Then again, but very rarely, miliary tuberculosis 
or tuberculous Ijunphangitis of the stomach ma}^ be encountered ; in these 
circumstances no symptoms appear, at least none have been recognized. 
Pathognomonic roentgenologic details of gastric tuberculosis have yet 
to be described. 

The demonstration of tuberculosis elsewhere in the body has not 
proved very helpful in the difficult task of differentiating gastric tuber- 
culosis from carcinoma or from peptic ulcer. It is true, however, that 
roundly 50 per cent of the authenticated cases of gastric tuberculosis 
have occurred simultaneously with tuberculous foci in other organs, 
especially with the pulmonary variety. 

Since there is slight, if any, disposition on the part of gastric tubercu- 
losis to heal spontaneously and since with time its symptoms become more 
and more aggravating, occasionally surgical intervention has been re- 
quired, as in the case herewith reported. The strength of the patient 
and the extent of the gastric lesion guide the surgeon in the type of 
operation he selects. Obviously, the more radical the resection, the 
greater the likelihood of eliminating the disease from the stomach. And, 
in a practical sense, nothing has been gained from the refinements of 
preoperative differential diagnosis, for the same technical principles 
prevail in the treatment here, as in peptic ulcer and carcinoma. A 
mortality of 21 per cent, according to Good, was associated with the 
operative treatment of 24 cases of gastric tuberculosis. 

CASE REPORT 

J. A. K. (No. 489-556), a Caucasian piano-maker, entered the Iios Angeles 
County General Hospital, March 28, 1930. A mild, dry, nonproductive cough had 
per.si.sted live years. There were no gastric symptoms until three j-ears before 
admission, when he began to suffer from epigastric pain one to three hours after 
meals. This distress was relieved by drinking milk or beer. 

Physical e.xaraination revealed signs of infiltration at the apices of both lungs, 
"ith cavitation on the left. Palpation of the abdomen disclosed a slightly tender 
mass 5 cm. in diameter in the left hypochondrium. By the benzidine test the stools 
were positive for occult blood. The sputum contained numerous acid-fast bacilli. 
Both the Wasscrmann and Kahn reactions were negative. Blood count; Hb. 75 
per cent; R.B.C., 4,850,000; leucocytes, 9,400. Fractional gastric analysis with 
histamine gave a maximum total acidity of 50° and a free acidity of 32°. Urinalysis 
was negative. ' ‘ ^ 

Hocntgenologio examination revealed no obstruction of the stomach, but there was 
n tender filling defect in the prepyloric region of the greater curvature, stron-lv 
Miggcstu-e of nnalignancy. There was chronic bilateral ulcerative tuberculosisVf 
itio far advaiicod. 
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The prcoperativo diagnosis included pulmonary tuberculosis and carcinoma of 
the prepyloric region of the stomach. On April 4, 1930, under cyclopropane, nitrous 
oxide, and avertin anesthesia, the abdomen was explored through a left paramedian 
incision. Tho viscera, other than the stomach, showed no abnormality. A grayish, 
infiltrating mass, approximately 5 inches long, was visible in the prepyloric region, 
and along the greater curvature numerous mesenteric lymph glands were enlarged. 
Grossly", the appearance of the lesion was suggestive of carcinoma, hut upon palpa- 
tion the mass was found less firm and not so thick as in the average case of car- 
cinoma. 



Pig. i.—TubercuIosis of stomach: preoperative gastric x-ray. 


A partial gastric resection was performed, removmg a sogmon cMcn l.ng f om 1 
- to 7 inches proximal to the pylorus. After closure of the duodenal .stump, 

mch dista Potya anastomosis was made between the distal end of 

an antipenstalt , . -iciunum Tlie abdomen was dosed with- 

the stomach ,,„sc was uncomplicated, save for slow healing 

out diamage. The po® P complcfolv. On July -5, 193G, no evidence of 

of the wound, nduch J j-oontgcnologic examination of the stomadi. On the 

obstruction was an increase in the nodular infiltration of tl.e 

other hand, the cm.-i- - 
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upper portions of bofii lungs since the examination preliminary to operation. Against 

the hospital July 24. He died at home Aug. 21, 

iPoG, of pulmonary tuberculosis. 


Pathologic exMuination of the excised prepyloric portion of the stomach, made 
y Dr. Newton Evans, follows: “The specimen consists of the wall of a hollow 
uscus, appaientlj tiic stomach, which has already been divided and now measures 
3 i cm. From the outer surface, a small amount of mesenteric or omental 
issue pi ejects. An indurated area on the serosal surface measuring 4.5 cm. in 
diameter presents large numbers of minute nodules having the appearance of 
miliary tubeicles. In this area the wall is thickened and corresponds to a shallow 
ulcerated area in the mucosa, which has indistinct margins and is poorly differ- 
entiated from the surrounding mucosa. Section across this area shows the wall which 
measures 1.5 cm. in thickness to be filled with miliary sized tubercles. 

Microscopic . — Section through this involved area shows that the ulcer on the 
inner surface is shallow and does not extend much beyond the depth of the muscularis 
mucosa at any' point. The ulcer surface is largely covered by a necrotic area of 
tissue w'ith a small amount of superficial exudate. Scattered through all the remain- 
ing layers of the stomach are numerous rounded discrete and conglomerate tubercles 
having the characteristic morphology, including great numbers of Langhan’s type 
of giant cells, but with almost no areas of definite caseation. Acid-fast stain of 
the tissue sections reveals numerous acid-fast bacilli having the typical morphology 
of tubercle bacilli. These are found within the tubercles, occasionally within the 
giant cells, and in considerable numbers in the granulation tissue immediately' at the 
base of the necrotic ulcerated surface. No final conclusion can bo reached ns to the 
atrium of the infection in the stomach wall, but the impression is left that the in- 
fection probably began in the mucosa and extended through the lymphatics to all 
the tissue layers of the involved area of stomach wall. 

Diagnosis , — Tuberculous ulcer and extensive miliary tuberculosis of the stomach 
wall.” 


STOBIABY 


Tuberculosis does not attack the stomach very' often, 211 definitely 
proved and quite probable cases hayung been reported to the end of 
1937. To these is added a case in which a partial gastric resection was 
performed. The excised portion of the stoniacli wall contained an ulcer 
along with numerous miliaiy tubercles of tyqtical structure, including 
giant cells and acid-fast bacilli. Pulmonary tuberculosis caused the 
patient’s death four and one-half months after the operation. 
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A OEITICAL SURVEY OP PERITONEOSCOPY 
B. T. Thieme, M.D., M.S. (Stjkg.), Ann Arbor, S'Iich. 

(From Vie Department of Surgery, University of Mioliigau) 

P eritoneoscopy, the direct inspection of the abdominal cavity 
by means of an optical instrument, is not a ne^Y procedure, as the 
cystoscope has for many years been used for this purpose. However, 
with few exceptions, preliminary reports only of peritoneoscopy have 
been published and rarety followed by further publications. It is diffi- 
cult to understand this lack of sustained interest in view of the satis- 
factory results and the safety with which this procedure can be carried 
out. RuddoelP again has reviewed the problem and described a new 
instrument which is more readily used than the cystoscope. His series 
of 500 cases, by far the most complete now available, has helped to 
recreate an interest in this subject. In this country Horan^ and Bene- 
dict® recently have published series of fifty observations each, while 
Hope,^ Anderson,® Findlay,® Stolze,^ and others have issued preliminary 
reports. 

Because of the diagnostic possibilities of peritoneoscopy, it was decided 
at the University Hospital to investigate its value and cases were care- 
fully selected. All observations were carried out by one person so as to 
gain a uniform impression of the indications, technique, and results. 
Dviring the past six months, peritoneoscopy rarely has been used as the 
preliminary study in this series, but it has been resorted to after in- 
conclusive diagnosis had been made by other means, or when biopsy, or 
the operability of a clinicallj' suspected neoplasm, w’as desired. The 
number of cases has greatly increased as the value and safety of peri- 
toneoscopy have been demonstrated. It has come to be considered a valu- 
able final authority in diagnosis, equal in many instances to laparotomy 
and having only a fraction of the expense or morbidity of a major opera- 
tion. 

TECHNIQtTE 

The technique used is essentially that described by Ruddock’- ® and 
subsequently by many others. The instrument set used w’as illustrated 
in his article and is now known as the Ruddock peritoneoscope. Patients 
are prepared as for laparotomy and all examinations are carried out 
aseptically. ^Yc have found that an enema followed by 1 c.e. of pitressin 
(lloraiP) aids greatly in reducing intestinal volume, thus allowing more 
room for observafion. IMorphine sulfate was the only sedative used*" One 
pc^»t, procaine local anesthesia was used in all Ijut one instance, the 
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upper portions of both lungs since the examination prcliniinarj to operation. Against 
advice however, the patient left the hospital July 24. Ho tlied at home Ang. 23, 
of pulmonary tuberculosis. 


Pathologic examination of the excised prepyloric portion of the stomach, made 
} r. Aewton Evans, follows; "The specimen consists of the wall of a hollow 
visciis, apparently the stomach, which has already been divided and now measures 
5 jj i cm. Prom tlie outer surface, a small amount of mesenteric or omental 
tissue projects. An indurated area on the serosal surface measuring 4,5 cm. in 
diameter presents large numbers of minute nodules having the appearance of 
miliar)’ tubercles. In this area the wall is thickened and corresponds to a shallow 
ulcerated area in the muco.sa, which has indistinct margins and is poorly differ- 
entiated from the surrounding mucosa. Section across this area shows the wall which 
measures l.o cm, in thickness to be tilled with miliary sized tubercles. 

Microscopic. — Section through this involr’ed area shows that the ulcer on the 
inner surface is shallow and does not extend much beyond the depth of the musetilaris 
mucosa at any point. The ulcer surface is largely covered by a necrotic area of 
tissue with a small amount of superficial exudate. Scattered through all the remain- 
ing layers of the stomach are numerous rounded discrete and conglomerate tubercles 
having the characteristic morpholog)-, including great numbers of Langhan’s type 
of giant cells, but with almost no areas of definite caseation. Acid-fast stain of 
the tissue sections reveals numerous acid-fast bacilli having the t)’picat morpholog)' 
of tubercle bacilli. These are found within the tubercles, occasionally within the 
giant cells, and in considerable numbers in the granulation tissue immediately at the 
base of the necrotic ulcerated surface. Ho final conclusion can bo reached as to the 
atrium of the infection in the stomach wall, but the impression is left that the in- 
fection probably began in the mucosa and extended through the lymphatics to all 
the tissue layers of the involved area of stomach wall. 

Diagnosis . — Tuberculous ulcer and extensive miliary tuberculosis of the stomach 


wall. ’ ’ 


SUMMARY 


Tuberculosis does not attack the stomacii very often, 211 definitely 
proved and quite probable cases having been reported to the end of 
1937. To these is added a case in which a partial gastric resection was 
performed. The excised portion of the stomach wall contained an ulcer 
along with numerous miliary tubercles of typical structure, ineluding 
giant cells and acid-fast bacilli. Pulmonary tuberculosis caused the 
patient ’s death four and one-half months after the operation. 
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not been forced to laparotomy either by bowel perforation or by hemor- 
rhage, but it is undoubtedly only a matter of further experience before 
thi s occurs. 


ACCURACY OF DIAGNOSIS 


Based on this particular series it is impossible to draw numerical con- 
clusions concerning the accuracy of diagnosis by peritoneoscopy com- 
pared to the clinical acumen of the hospital at large. In one large group 
of cases the clinical impression was fairly certain and peritoneoscop}’’ 
served only to confirm the diagnosis, secure a biopsj’-, or estimate oper- 
ability. Had peritoneoscopj’’ alone been employed, one cannot say how 
accurate it might have been. In another large group of cases complete 
clinical studies had failed to reach a conclusive diagnosis, although 
supplying negative information. Peritoneoscopy was expected to select 
the proper diagnosis from an array of clinical possibilities presented by 
a large teaching staff. Obviously some clinicial would be correct, al- 
though no one clinician could afford to be certain. Peritoneoscopy 
settled the diagnostic problems in these situations in a high pereentage 
of cases. 

DISCUSSION OF CASES 


Only cases that had been thoroughly studied by other means were 
accepted for peritoneoscopy, although, as its value has been demon- 
strated, it has occasionally been used as a short cut to diagnosis. No 
patient whose condition did not offer a definite question for answer was 
examined. With the indication for peritoneoscopj" as a classification, 
the cases may be divided into the following general groups : 

I. Liver-spleen syndromics : Includes biliaiy tract pathologj", primaiy 
liver disease, and enlargements of both liver and spleen of unknown 
etiologj-. 

II. Suspected abdominal malignancies: These were clinicallj" diag- 
nosed as malignancies, but confirmatoiy biopsies were desired, or the 
primarj' site or operability was questioned. 

III. Identification of unlmonm masses in the abdomen. 

IV. Ascites of unlmomi origin. 

V. Tuberculous peritonitis. 

We have not been asked to diagnose ectopic pregnanej- nor to see 
many patients for other gynecologic complaints. As cautioned by Rud- 
dock, we have avoided all acute abdomens. 

Group I. Livcr-Splccn Syndromics (15 Cases) (Table Z^.— Clinical 
diagnosis in the problem of jaundice or of hepatosplenomegaly rarely can 
be accurate, but it must be obtained to guide rational treatment. Peri- 
toneoscopy, with none of the dangers of laparotomy, gave an accurate 
working diagnosis in 14 cases. In the fifteenth (Case 2) an earlv car- 
cinoma at the head of the pancreas was diagnosed as a common duct 
stone and laparotomy was advised. This admee was not followed as 
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second. 'IJii.s patient complained so bitterly of pain during the move- 
ment of the instrument that gas anesthesia was used. In retrospect, it 
is apparent that only the site of puneture was anesthetized. Smee then 
local infiltration has been caiTicd to all layers in an area of 6 to 10 cm. 
from the puncture site. This has allowed greater distention of the ab- 
domen and painless manipulation of the instrument. The incision has 
generally' been placed in the rectus muscle at the level of the umbilicns, 
although this has vai'ied according to local pathology. A nick in the 
fascia is routinelj' made to facilitate the introduction of the large trocar. 
Room air of an unknown quantit3’’ and pressure is used for the pneumo- 
peritoneum. No respiratory difficulties were encountered, although over- 
distention was oceasionallj^ accompanied b}^ nausea. Observation was 
successful in all instances but oceasionaDj'' was limited by adhesions, 
particularly' in those patients who had undergone previous surgery. Con- 
siderable skill can be attained in maneuvering in and out among ad- 
hesions. Walls of adhesions too long to circumvent can be pierced and 
observation carried bey'ond. "We have jiever attempted to cut adliesions 
as a thei'apeutic measure. In no case was it necessaiy to re-examine 
a patient because of inadequate observations. 

Shifting the patient’s position will frequently help to visualize the 
superior surface of the liver or pelvis. Transillumination of the stomach 
has not been uniformly' successful. It has been helpful to distend the 
stomach with air by means of the Eehfuss tube. Peristalsis is thus 
initiated and its course through the stomach observed. The duodenum 
is brought into relief and is faii'ly well visualized by'’ this distention. 
We have not used cy'stoscopy'- or sigmoidoscopy in conjunction with our 
examinations as suggested by Ruddock. After the initial 10 cases, biopsy 
was attempted whenever indicated. Of the 14 cases in which the cli- 
nicians desired biops.v, we were able to do so in 12. Failures were in 
liver biopsies where tissue taken for examination was inadequate or 
too mutilated. After preliminary’’ cauterization of overlydng blood vessels, 
it has been found feasible to obtain bits of mesenteric ly’^mph node. A 
imiform plan of observation was followed, beginning in the right upper 
quadrant and passing around in a clockwise direction. Complete exami- 
nations were done in all cases. Unless enlarged, the spleen was seldom 
seen and the appendix was rarely' found. 

COMPLICATIONS 

To date there has been no mortality’ or morbidity'. Patients not con- 
fined to bed by' the primary disease have been allowed up on the same 
or the following day. Three have complained of transitory' shoulder 
pain. A hematoma has occurred in the wounds of two deeply jaundiced 
patients. One woman with a six-inch panniculus and uncontrolled 
diabetes mellitus suffered a minor wound necrosis. Tims far we have 
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the patient died. The patient’s course would not have been adversely 
affected, had he lived, because of the erroneous diagnosis. Lesions at 
the head of the pancreas can only be seen peritoneoscopically if they are 
far enough advanced to have metastasized or to have pushed up from 
the retroperitoneal spaces. However, the liver and gall bladder can 
be readily inspected and an intelligent correlation of what is seen, we 
believe, will give the correct answer. In contrast to this one mistaken 
diagnosis made by peritoneoscopy, clinical diagnoses were wrong in three 
instances. The subsequent course of these three patients was altered by 
the change in diagnosis : Case 7 received treatment for cirrhosis with 
ascites rather than palliation for abdominal carcinomatosis; Case 6 was 
saved from laparotomy; and Case 9 had an elective herniorrhaphy after 
the clinical diagnosis of cirrhosis with ascites W’as corrected. 

Laparotomy was the last recourse to establish a positive diagnosis 
in all 15 cases. This major operation was eliminated in 7 of the 15 cases. 
In an eighth, laparotomj^ was not advised but was done because of lack 
of confidence in the peritoneoscopie diagnosis. Surgery was carried out 
in the remaining 6 cases as suggested and was found to be the procedure 
of choice. 

We feel from our brief experience that peritoneoscopy accurately an- 
swers the diagnostic problem and indicates the therapeutic approach in 
jaundice and in hepatosplenomegalies. 

Group n. Suspected Abdominal Malignancies (17 Cases) (Table 11 ). — 
Eight of these were carcinoma of the stomach, a small percentage of the 
total gastric malignancies seen m University Hospital during this six 
months' period. More gastric neoplasms were not examined because 
of lack of confidence in peritoneoscopy. We have never felt that clinical 
findings alone could accurately disclose the inoperable carcinoma of 
the stomach but we now know that peritoneoscopj'- can save many of 
these patients from operation. Therefore, we feel that peritoneoscopy 
should be done on all gastric neoplasms. The borderline cases will 
always come to operation. Three of the 8 patients with carcinoma of 
the stomach were saved from operation, but only 2 of tlie 5 considered 
operable were submitted to gastric resection. 

Eight of the remaining 9 cases in this series were considered clinically 
to have abdominal malignancies. The ninth was a case of proved carci- 
noma of the rectum with a question of metastascs to the liver, wJiich were 
found by peritoneoscopy. Routine peritoneoscopy was considered for 
the large group of rectal neoplasms seen at the University Hospital, but 
this was rejected because the majority of these cases, whetlier operable 
or not, require a colostomy. Clinical diagnosis of abdominal malignancy 
in 5 of the S cases was established. Two had no malignancy at all and 
1, by peritoneoscopy, was thought to have an operable carcinoma of the 
ovary, which at operation was found to be endometriosis of the tube 
and ovary. Peritoneoscopie examination, although mistaken in the 
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diagnosis in the last case mentioned, indicated the proper therapeutic 
approach in all 8. The clinical impression was definitely in error in 
the two eases shoAvn not to have malignancy. Although^ previously 
laparotomy would have been necessary to gain the above information 
in all 9 cases, it probably would not have been carried out in 2 of the 
advanced malignancies. 

We have concluded from this small group of 17 cases of abdominal 
malignancy that peritoneoscopy can save many patients from operation 
by eliminating the inoperable carcinoma of the stomach, establishing the 
diagnosis of abdominal carcinomatosis, and evaluating the extent of 
pelvic neoplasms. Treatment can be logically planned with the informa- 
tion thus gained by peritoneoscopy. 

Group III. Identification of Unknown Masses in the Abdomen (Table 
III). — The clinically described mass was identified with certainty in only 
6 of the 11 cases. In a ease of testicular tumor it was quite certain that 
there was no abdominal mass as felt clinically. In the remaining 4 no 
accurate diagnosis could be made by peritoneoscopic findings because of 
the retroperitoneal position of the masses. Three of these 4 subsequently 
came to operation. 

Three of the 11 would never have come to operation. Peritoneoscopy 
was used to identify retroperitoneal masses in 2 for whom surgery was 
not indicated; in the third it was used as a diagnostic shortcut, hardly 
the method of choice, to diagnose a hypernephroma, which w^as a clinical 
diagnostic error. 

Laparotomy was probably inevitable in 8 of the 11 cases. It was 
eliminated in 2 because of carcinomatosis. Of the 6 operated upon, 
surgerj'- had been correctly advised bj'^ peritoneoscopic examination in 
5 but with only 3 correct diagnoses. In the sixth case no abdominal mass 
and no surgical lesion were found, a clinical and surgical error. 

We feel that peritoneoscopy will do little to identify retroperitoneal 
masses. It will aid in locating intra-abdominal masses and will eliminate 
laparatomy in those having advanced abdominal malignancy. Therefore 
this examination for unidentified abdominal masses must be recom- 
mended with reservations. 

Group IV. Ascites of Unknown Origin, 3 Cases (Table IV). — Biopisy 
by peritoneoscopy proved carcinomatosis in 2 cases and in the third an 
accurate diagnosis was not made. Three months later autopsy showed 
an intrahepatic neoplasm in this third case. With thorough clinical 
studies before peritoneoscopy, this gi-oup of ascites of unknoum origin 
will continue to be small, but peritoneoscopy may be expected to give the 
correct diagnosis. 

Group V. Tuberculous Peritonitis, d Cases (Table T;.— The dia<mosis 
of well-advanced tuberculous peritonitis was established bv peritoneos- 
copy by 2 cases. Tlic other 2 patients presented vague abdominal com- 
plaints with clmical diagnosis of intestinal or peritoneal tuberculosis 
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In neither of these 2 could the diagnosis he confirmed. We hope to he 
able to re-examine the 2 patients of proved tnherculous peritonitis at 
intervals as much may he learned of the disease in this manner. 

SUMMARY 

Peritoneoscopy has been done on fifty patients. The cases are reported 
herein in detail as a critical survey of this method of examination. We 
have found it to he entirely safe and very accurate, supplying much of 
the information usually gained by laparotomy, with none of the expense 
or morbidity of a major operation. Satisfactory biopsies may be ob- 
tained Avith little additional risk to the patient. 

Peritoneoscopy AviH give an accurate diagnosis and indicate the treat- 
ment in cases of jaundice and hepatosplenomegaly. It should be used 
routinely in carcinoma of the stomach to avert operation in the in- 
operable cases. The extent of pelvic and abdominal neoplasms can be 
accurately estimated for proper treatment. It cannot be expected to 
identify retroperitoneal masses unless they are far advanced. Abdominal 
tuberculosis can be readilj^ diagnosed and its course should he followed 
by repeated peritoneoscopic examinations. ]\Iany patients with a pre- 
sumptive clinical diagnosis Avhich would contraindicate operation can be 
safely examined by peritoneoscopy and receive the benefit of treatment 
based on correct diagnosis. These diagnoses may be at variance Avith the 
clinical diagnoses and may change the prognosis entirely. 

In short, Ave feel that everj^ large teaching hospital should have one of 
these instruments for diagnostic studies. 
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Table I 


DATE 

aethor ^ 

JO. OF ^ 

:ases 

SOLUTIONS USED 

METHOD AND RESULTS 

1835 V( 

slpeau^ 

3 I' 

odine I 

i'luslied hernial sac through incision 
in scrotum; all 3 cases cured 

1836 IP 

ancoast^ 

13 in I 
Syr. 

jugol’s solution. 1 
Tr. can- 
tliarides 

Jsed syringe and cannula; all cured 

1810 J 

aynnes 

i 

dssential oils. f 

Tr. canthar- 
ides 

Special patented instrument; claimed 

75 per cent cures 

1811 ■£ 

leatons [ 


Secret at first. 
Solution quer- 
cus albus 

Special syringe and needle; disfavor 
of American colleges due to secrecy 
of method; claimed too much (100 
per cent cures [?]); only' one in- 
jection given; patient put to bed 
and bandage applied 

1877 

Seliwalbe" 


70 per cent 
alcohol 

Daily injections for about two weeks; 
patient kept in bed 

1881 

Warren® 


Quereus albus 

Disciple of Heaton; only one massive 
dose given and patient confined to 
bed; first to describe rationale of 
scroplastic tissue repair; recom- 
mended painting inguinal rings 
and canal with solution during sur- 
gical operation (80 to 85 per cent 
cures) 



■ 


Discussed injection treatment in mon- 
ograph on hernia 

1803 

iManleyr" 



Emphasized proper selection of cases 

1000 

Pina 

Alcstre’i 

15,000 
(20 yr.) 

Pina lilestre 

Claims inguinal closed in 10 to 15 
days (98 per cent cures) 



21,000 
(30 yr.) 

Zinc sulph. pUe- 
1 nol and alco- 

hol 

First to make treatment ambulant; 
98 per cent cures; 2 per cent cured 
subsequently; small doses; patient 
wore truss during treatment 

1004 

Wollermann 

^ 554 

1 Alcohol ( ?) 

92 per cent cure 

1007 

Lanne- 

longnc'' 


10 per cent zinc 
chloride 

Very enthusiastic about its use in 
hernia injection after noting its ef- 
fect on stimulating growth of 
fibrous tissue in tuberculous de- 
posits 

lOliS 

! |stefTon>= 

2,775 
(30 yr. 

.Alcohol 

) 

One injection weekly for 1 year; no 
deaths in 30 years of treatment 
(91.2 per cent cures) 

Mi2‘ 

) jwyss"’. 

Rcvic^ 

of 

4,032 

,v Alcohol 

3,084 follow-ups; 91 per cent cures; 
no vital damage; 4 per cent com- 
plications (abscess, orchiti.s, hydro- 
cele, atrophy of testis) 

100 

0 Ilallir 

oo 

Pina Mestre 

Histologic work on animals (perito- 
neal injections); formation of ad- 
hesions and a connective tissue bar- 
rier, thus clTcctively blocking and 
obliterating the canal; 1 failure 




























TECHNIQUE OF THE INJECTION TREATMENT FOR INGUINAL 

hernia 

H. 1 . Biegeleisen, j\I.D., New York, N. Y., and I. J. Tartakow, JI.D., 

New Rochelle, N. Y. 

fl'rom the Clinic for Sclero-Therafty, Stmjvesant FolyclinicJ 

TT IS a long time since Billroth prophesied that if a solution could 
be perfected which would cause the j)roliferation of connective tis- 
sue when injected into the inguinal canal, then the treatment of hernia 
in a large measure would be simplified. This prophesj’’ is being fulfilled. 
Solutions have been evolved which produce sclerosis in a safe manner, 
as described by one of us (H. I. B.) in a previous article.^ This is not 
sufficient, howe^•er, to place this therapy on a firm footuig. It is im- 
portant, in addition, to develop a sound technique in order to make the 
method efficient and enduring. 

It will serve no purpose to repeat tlie historical summaries of pre- 
vious wi’iters. Most of this work has been repetitious, as pointed out 
by Crohn.- For those who are interested in the chronological growth of 
this method, we have arranged a chart, Table I. This historical sum- 
mary shows that the method has been in use for practically one hundred 
years. It has waxed and waned in popularity during the past century 
depending upon tlie character of the men into whose hands it fell. A 
more favorable background has been dc\’eloj)ed I'ecently, as a residt of 
important histological studies^® and improved solutions. The important 
point at the present time is that there is still room for improvement in 
technique. It is the purpose of this paper to describe an injection 
method which is based upon sound principles. 

A review of the literature shows a lack of interest in detailed or 
standardized technique. Those authors who mention technique do so in 
a general way and favor angles of injection that seem to tJie authors 
essentiallj' unsafe. The entire crux of tlie problem lies in the proper 
conception of what takes place with injection therapy. AVhat is aimed 
at is adhesion betweeji important structures as tlio result of fibrous 
tissue growth. This filirous proliferation following chemical irritation 
is a definite fact which has been proved and confirmed by previous woi-k- 
ers. It must be emphasized that the object is not sear tissue as such, 
because it is perfectly possible to create huge lumps of den.se fibrous tis- 
sue and get a complete failure. What is aimed at, rather, is permanent 
adhcsion°of weakened to relatively normal structures as the result of 
fibrous union. It is, therefore, of the utmost importance to place the 
needle point in the proper fascial plane by a definite orderly and .sys- 

tor publication. AUEu.>-t IS. ItCS. 
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DATE 

author I 

KO. OF 
CASES 

SOLUTIONS USED 

METHOD AND RESULTS 

1936 < 

Gtirardss 

174 

Tannic acid, phe- 
nol, and alco- 
hol; thuja so- 
lution; syl- 
nasol, Pina 
Mestre 

Series included 19 postoperative re- 
currences; also injected postoper- 
ative repairs with threatened weak- 
ening; claims recurrences in in- 
jected cases due to undertreatment 

1936 

Gordon and 
Gordon34 1 

1 ^ 

1 

Contraindication of injection treat- 
ment in sliding lieinia; present in 
1.2-1.5 per cent of cases seen; in- 
jections, however, do not interfere 
with operative procedure or result 

1937 

Crolm= 


Phenol, alcohol, 
and oil of 
thuja 

Confirmed Rice’s histologic work; no 
serious complications 

1937 

Eea33 



Reviewed 75 cases injected for uni- 
lateral inguinal hernia and found 
only one case of delay in libido; 
followed 26 cases injected for bi- 
lateral inguinal hernia for 3 years 
and found normal spermatic count; 
no sterility 


tematic plan. At the completion of the case a line of adhesions will he 
formed in much the same manner as after a thorough surgical operation. 

The points of adliesion that are produced by this method are not com- 
pletely understood. From the fcAv operative reports presented in the 
literature, and from our personal clinical observations, it would seem 
that one point of adhesion is between the aponeurosis of the external 
oblique and the underlying internal oblique muscle. There is evidence 
at hand to show adhesions between conjoined tendon and the overlying 
fascia of the spermatic cord and external oblique muscle. There are 
other points of adhesion following this treatment which resemble largely 
those following operative methods. Hoivever, much work is necessary 
l)cforc more definite statements can be made. It may he pointed out in 
general that the adhesions aimed at involve fascial structures, because 
it. lias been shomi recently^' that adhesions of fascia to muscle are at best 
temi)orary and evanescent. 

In studying the evolution of the modern operation for inguinal hernia, 
one is imi)ressed by the multiplicity of procedures which have been and 
arc still being used. It is evident from this that no single method is 
without criticism. Jilore important still, the trend of the new opera- 
tions points out clearly the defects inherent in the older surgical ap- 
proach. Tlie operative treatment of hernia has been taken for granted 
by the majority of the profe.ssion in the past. For a long time no proper 
sPuly was made of the permanent planes of adhesion following surgical 
repair. Other problems in connection with the etiologj- and recurrence 
of hernias have not been solved. The mechanics of tlm musculofascial 
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Table I — Cont’d 


DATE 

AUTHOR 

1 NO, 01 
CASES 

' 1 SOLUTIONS tJSEI 

0 METHOD AND RESULTS 

1930 

Goldbalinis 


Alcohol 

Eeported results of unskilled injec- 
tions in cases of strangulated ir- 
reducible hernias, resulting in sep- 
sis, fecal fistulas, and deaths 

1930 

Jameson 

and 

Cantala^a 

04 

Pina Mestre 

12 to 15 daily injections; claim it is 
the method of choice in cases of 
recurrent hernia 

1931 

Wolfe^o 

22 

Pina Mestre 

Described seroplastic exudation and 
formation of adhesions in inguinal 
canal; injected into peritoneum of 
animals and produced plastic peri- 
tonitis; claimed vas not injured if 
cord injected 

1932 

La 

Eoehelle^i 


Pina Mestre 

Injections sliould supplement oper- 
ative treatment, Iielp produce in- 
ternal tissue pad or truss 

1933 

McKiimoy22 


Phenol, alcohol, 
oil of thuja 

Production of fibroblasts (without 
necrosis) in adjoining muscle tissue 

1934 

Larson23 

137 

Phenol, alcohol, 
and thuja solu- 
tion 

S injections; injection treatment suit- 
able in 90 per cent of cases seen 
(93.5 per cent cures) ; no serious 
complication 

1934 

Grays'* 



75 per cent cure 

1934 1 

Bratrud25 

1 

400 

Tannic solution 

4 per cent recurrences witli three final 
failures; animal injections; marked 
fibroblast proliferation, no poly- 
morphonuolenrs, giant cells, or ne- 
crosis 

1934 

Kiceso 1 

1 

Phenol, alcohol, 
and oil of 
thuja, sodium 
psylliate 

2 failures; no severe complications; 
histologic work on biopsy speci- 
mens from injected cases at opera- 
tion shows dense adult fibrous tis- 
sue present by the forty-second 
daj- after injection 

1935 

Fowlersr 

700 
(5 yr.) 

Tannic and gal- 
lic acids 

9S per cent cure, no serious complica- 
tions; adrused initial overbuilding 
of tissue to allow for absorption 

m 

Fantusss 



Believes certain percentage of reduc- 
ible hernia curable by injection 

1935 1 


242 


JIO indirect, 4 direct, 23 recurrent, 

5 umbilical; work and inwstigatiou 
on cadaver 

1935 ; 

Kretzscli- 

niarso 

140 

i 

’oint? out infoctions clo.«e iiorninl 
j=ac Fame as nature cloves processus 
vafrinalis 

1930 ] 

McMillans* 

400 ' 

riiuja solution, S 
tannic acid 

per cent recurrences; no .vj'riou.v 
complications 

1930 : 

Pieman and 
Larkow- 

2 I 

fr. of thuja E 

eport necrosis of cord .otriictiircs 
willi swelling of vas after one in- 
jeetioa 
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M'here one takes advantage of adhesions to the fascial insertions on the 
pubic bone. It can thus be seen that a good technique for the injection 
treatment of hernia must take into consideration numerous factors and 
it is not the simple procedure that iirevious authors haA'e described. 

TECHNIQUE 

The equipment required is as follows: (1) Iodine, alcohol, appli- 
cators, gauze sponges and pads; (2) syringes: one 2 c.c. and one 5 c.c. 
glass syringe; (3) needles: 25 gauge 3/4-iueh needles for anesthesia; 
3- and 4-inch 20 gauge needles for deep injection; (4) solutions: -2 per 
cent procaine without adrenalin, sjdnasol, monolate, proliferol, neogal- 
tanol. 

The patient is prepared for each injection by having him void so as 
to make certain the bladder is completely empty. The actual injection 
is performed with the patient lying supine and completely relaxed on a 
flat table. In this position the operator removes the truss and outlines 
the inguinal canal. 

For practical purposes, the location of the inguinal canal is gauged 
iiy various means. Slanual examination with one finger in the external 
ring is the simplest way. Noticing tlie shape of the bulge on cough is 
another means. Occasionally, the structures of the cord may be pal- 
pated for half the distance of the canal. In the spare subject, the 
course of the femoral artery and its branch, the deep epigastric, maj'- be 
traced where it enters the internal ring. By the aid of all these factors, 
the inguinal canal may be mapped out with a fair degree of accuracy. 
The senior author’s new method of studying the inguinal canal with 
the use of radiopaque solutions, which is reserved for a future paper, 
will probably prove to be the most exact manner of visualization. 

INDIRECT HERNIA 

The internal ring is usually first attached. The average location of 
this structure in the normal case has classically been described as one- 
half inch above the midpoint of a line drawn between the anterior su- 
])erior spine and the pubic spine (Pig. 1). This is subject to individual 
variation and, in the presence of hernia, to considerable distortion. 
Therefore, in order to locate this structure, it is first necessary to outline 
the canal as previously described. 

The actual injection of the internal ring is performed as follows: 
The location of the ring is marked with iodine. After preliminary skin 
ane.sthesia, the needle point is inserted approximately li/o inches lateral 
to this ])oint on the ])rolongntion of a line running through the inguinal 
eanal. Tlic needle i)oinl is depre.sscd so that it reaches the external 
oblupic fascia slightly above the margin of the internal ring (Fig. 3) 
and. after penetrating the fascia, is continued in the .same dirertion 
thr(.ngh the internal oblitiue muscle to the transversalis fascia. The 
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supports Jiave never been clearly understood. TJie spliincterlike mech- 
anism at the external ring has not been clearly elaborated. It has re- 
mained for the injection treatment of hernia to stimulate interest on 
these important points and lead the Avay for more rational therapj^ by 
both methods in the future. 

Ooncretelj^ in comparing modern injection therapy with the latest 
endofascial approach,^® one is impressed by the fact that both procedures 
aim at the same end result. In view of the fact that both methods pro- 
duce adhesions in identical planes between similar structures, it may be 
concluded that theoreticall3^, in property selected eases, the injection 
method is superior to the operative procedure. The open technique 
involves diidsion of fascia, muscle, nerves, and blood ^’^essels and must 
weaken structures Avhich are not normal to begin with. 

Before attempting to do injection therapj', one should acquaint him- 
self mth the detailed •anatomj’- of the inguinal region. This can only 
be done by repeated cadaver injection and dissection. Studj’’ of djm in- 
jection and minute anatomj' of the canal itself foreiblj' emphasizes the 
fact that important structures are onlj' fractions of centimeters away 
from the needle point. None of the techniques previously published 
have taken into account these dangers. The method to be outlined recog- 
nizes the hazards involved and the injection angles it describes are the 
safest ones that accomplish the desired result. The basic foundation 
of this technique rests upon the fact that a jieedle pointed toward the 
pubic spine will avoid most of the important structures in the inguinal 


region. 

The manual dexterity acquired with the needle and sj'ringc is indis- 
pensable and comes oiilj' after considerable clinical experience. Cadaver 
work, while essential, is only the preliminary phase of training, be- 
cause the feel of the needle in dead tissue differs from that of the living. 
The best background for this special sclerosing technique is familiaritj' 
with injection treatment of varicose veins, hj'drocele, and internal hem- 
orrhoids. 


Before leaving the subject of cadaver work, one should mention a 
z’ather interesting observation. It was noted that the colored fluid, 
although injected at one point of the inguinal canal, was found on 
dissection to have diffused over a -wide area. This diffusion along the 
canal should not mislead the observer, because tl>c spreading occurs only 
in one fascial plane and in all probability has very little action upon 
the fascia which lies either above or below it. For this reason, it is 
considered advisable in the actual injection to move the needle point 
so as to enter as many planes as po.ssiblc during the treatment. 

^ rnreful study also brings out the fact that for imnnanent anchorage 
iti nccessarv'to deposit “irritating .solutions not only m the canal it- 
If b^t outside it. This is especially inic m the ease of direct hm-iiia. 
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direction of the needle point, as in subsequent injections, is toward the 
pubic spine and the angle that the needle makes with the inguinal canal 
is approximately 45°. For practical purposes, it is sufficient to obtain 
this angle with the skin, although in doing so one must consider the de- 
gree of obesity present. The feeling experienced in transvei’sing the 
structures between the skin and the transversalis fascia is characteristic 
to the experienced touch. The first pronounced sensation is the ‘ ‘ jump 
of the needle point in going through the aponeurosis of the external 
oblique. This sensation varies in different patients, depending upon the 
degree of firmness of the fascial structure. There is a definite lack of re- 
sistance comparable with the successful entry of the spinal canal during 
a lumbar tap. 

Having reached the plane of transversalis fascia, the syringe is de- 
pressed and the needle point carried down further in the direction of 
the pubic spine imtil the region of the internal ring is reached. With 
tlie standard 3-inch needle, starting the injection 1^/2 inches above the 
internal ring, the needle will penetrate about 2]/^ inches of tissue before 
the internal ring is reached. One should always attempt to follow the 
needle point in its voyage by palpation with the opposite hand. In the 
thin subject it is often possible to feel it throughout the entire pro- 
cedure. This is aided by depressing the syringe from time to time. 

The second and third injections are given in the same region (Fig. 3, 
3, 5), atterapthig to reach the medial and lateral borders of the ring. 
Occasionally some of the solution will diffuse toward the internal oblique 
muscle to cause swelling above the canal the following day. This re- 
action subsides promptly, but the symptoms may cause apprehension 
on the part of the patient unless he is warned beforehand. 

Tlie fourth injection is started about inch above the internal ring 
and the needle point carried through the external oblique aponeurosis 
and the muscles beneath it. Then the syringe is depressed and the 
noodle carried through the canal to the external ring where it is palpated 
by the examining finger which has invaginated the scrotum. The solu- 
tion is deposited as the needle is withdrawn, so that the entire canal 
is bathed. 

With every injection, it is advisable to aspirate first to make certain 
that no blood vessel has been entered. Following this, a few minims of 
solution are injected and the resulting symptoms noted. After a lapse 
of three or five minutes, if no eramplike peritoneal sjmiptoms are com- 
plained of, the remainder of the solution is slowly deposited. 

The fifth, sixth, seventh, and eighth injections are made, as noted on 
the diagram, in the midcanal area (Fig. 3). In this region the roof is 
composed mainly of external oblique aponeurosis. This makes the in- 
jection a very simple procedure, the only caution to he observed bcin- 
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Fig. 1. 

Fig. 1. — Surface marl^ings. 

Fig. 2, — ^Area injected in treatment of: 
inguinal hernia ; C, femoral hernia. 



Fig. 2. 


A, indirect inguinal hernia ; S, direct 
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direction of the needle point, as in subsequent injections, is toward the 
pubic spine and the angle that the needle makes with the inguinal canal 
is approximately 45°. For practical purposes, it is suiScient to obtain 
this angle with the skin, although in doing so one must consider the de- 
gree of obesity present. The feeling experienced in transversing the 
structures between the skin and the transversalis fascia is characteristic 
to the experienced touch. The first pronounced sensation is the ‘ ‘ jump 
of the needle point in going through the aponeurosis of the external 
oblique. This sensation varies in different patients, depending upon the 
degree of firmness of the fascial structure. There is a definite lack of re- 
sistance comparable with the successful entry of the spinal canal during 
a lumbar tap. 

Having reached the plane of transversalis fascia, the syringe is de- 
pressed and the needle point carried down further in the direction of 
the pubic spine until the region of the internal ring is reached. With 
the standard 3-inch needle, starting the injection 1% inches above the 
internal ring, the needle null penetrate about 2^/2 inches of tissue before 
tlie internal ring is reached. One should always attempt to follow the 
needle point in its voyage by palpation with the opposite hand. In the 
thin subject it is often possible to feel it throughout the entire pro- 
cediu’e. This is aided by depressing the syringe from time to time. 

The second and third injections are given in the same region (Fig. 3, 
5, 3 ), attempting to reach the medial and lateral borders of the ring. 
Occasionally some of the solution will diffuse toward the internal oblique 
muscle to cause swelling above the canal the following day. This re- 
action subsides promptly, but the symptoms may cause apprehension 
on tlie part of the patient unless he is warned lieforehand. 

The fourth injeeiion is started about inch above the internal ring 
and the needle point carried through the external oblique aponeurosis 
and the muscles lieneath it. Then the syringe is depressed and the 
needle carried through the canal to the external ring where it is palpated 
i).v tlie examining finger which has invaginated the scrotum. The solu- 
tion is deposited as the needle is withdrawn, so that the entire canal 
is bathed. 

Witli every injection, it is advisable to aspirate first to make certain 
that no blood vessel has Ijecii entered. Following this, a few minims of 
solution arc injected and the rc.sulting symptoms noted. jUter a lapse 
of three or five minutes, if no cramplike peritoneal sjmiptoms are com- 
plained of, the remainder of the solution is slowly deposited. 

Tlie fifth, sixth, seventh, and eighth injections arc made, as noted on 
the diagram, in the midcanal area (Pig. 3). In this region the roof is 
composed mainly of external oblique aponeurosis. Tin's makes the in 
.icetion a very simple procedure, the only caution to be observed bciim 
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avoidance of the cord. With the fifth and seventh injections, Poupart’s 
ligament should he injected so as to favor adliesions to tliis imporiant 
stable supporting structure. 

The general angle of all the preceding injections is the same and the 
needle point is alwaj^s carried toward the pubic spine. Tliis makes for 
what may be called the angle of safetj'. Our cadaver work has convinced 
us that no otlier approach is as safe, and clinical experience has con- 
firmed our observations. 

The injection of the external ring is comparatively simple. For this 
procedure, it is alwa 3 's advisable to keep the examining finger in the ring 
itself. The crura are injected separatelj' (ninth and tenth injections) 
and the needle point carried through the spermatic fascia, so that, on 
withdrawal of the siu’inge, the A'arious laj’ers of fascia are successively 
infiltrated. 

No ease is ever complete without a few injections in the region of 
the conjoined tendon as described later. This is important to avoid a 
direct hernia which sometimes follows and often coexists.^® The total 
number of injections varies with each case and witli tlie tj'pe of solu- 
tion used. The average number is fifteen but no case should be con- 
sidered cured unless the inguinal canal is definitebv fibrotic to the touch 
of the needle and all hernial impulse has been obliterated. 


DIRECT HERNIA 


There is an essential anatomical difference between the two types of 
inguinal hernia which forms the basis for the variation between the two 
techniques. In the indirect hernia the posterior wall of the inguinal 
canal is relativelj’’ intact. In direct hernia this structure is either weak 
or goes into the formation of the hernial opening (Fig. 4). In view of 
the fact that in the latter case there is nothing in tlie inguinal canal it- 
self that can be considered a safe anchorage point, it is nccessarj’- to go 
outside of the canal to secure firm and lasting adhesions. Following the 
basic principle of anchoring weak to relatively secure tissue, in tliis tj'pe 
of hernia it is necessary to form adhesions between tlie conjoined tendon, 
transversalis fascia, and the ligaments attached to the pubic bone in that 
immediate region. Jlcrley obliterating the inguinal canal itself, as has 
been recommended by other m-iters, is not sullficiont to close this typo 


of defect. 

The technique for the injection of the upper half of the canal is ex- 
actly the same as in the indirect type. It is advisable to dispose of 
these injections early in the treatment .so as to be able to concentrate on 
the region of the conjoined tendon. However, the obliteration of the up- 
r half of the canal should not be neglected, even though it shows no 
annarent weakne.ss. in order to prevent the ^hvolopwcnt of an indirect 
i eiuia following the treatment. In (hose ca.scs where the type of hernia 
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is not clear cut, or where a saddle-bag or combined tjqpe of hernia ex- 
ists, the internal ring becomes an important consideration and is at- 
tacked with more emphasis. 

Ordinarily, as illustrated in Pig. 5, the routine of injections is as 
follows ; The first to fifth injections are performed in order to obliterate 
the upper half of the mguinal canal as described premously. The su- 
perior crus and the layers of the spermatic fascia are next infiltrated by 
the bimanual method (Figs. 3 , 10 and 5, 6). The cord is easily avoided. 
The inferior crus is then attacked. For this the invaginating finger is 
again used as a guide, the needle point being inserted over Poupart’s 
ligament, 1% inches lateral to the pubic spine. The layers of spermatic 
fascia and the aponeurosis forming the crus are infiltrated (Pig. 5, 7 ). 



Fig. 1. — Anterior abdominal wall from witliin showing sites of umbilical inguinal and 

femoral hernias. 

The important feature of the tccimiciue is the injection of the con- 
joined tendon. In order to perforin this properly, the detailed anatomy 
of tins structure must be known. Its condition should be ascertained at 
the outset of every case and one should note whether the tendon is dis- 
placed, thinned out, or not palpable. The rectus tendons must not be 
confused Willi the conjoined tendon. This is important because these 
two structures are attached closely together in the region of the pubic 
cre.st and pectineal line. DilTercntial diagnosis is made by bavin" the 
patient lie on his back, and, after placing the examining finder in the 
external ring, asking him to sit up. Tlic opposite hand pal]mtes the 

niM ts llie hclly of the rectus muscle can be felt to tighten and thn 

insa-lfc;, • 
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also felt by the finger in the external ring. The conjoined tendon is 
more difficult to outline. However, in some cases, the edge is palpable. 
In others, the condition of the tendon itself can he made out as either 
firm or stretched. It is often possible to push the examining finger he- 
jmnd the edge of the conjoined tendon against the transversalis fascia. 
In this position, the examining finger may be gripped tightly by a 
sphincter-like mechanism as the patient is asked to sit up. 

In injecting this important structure, the needle is started at a point 
11/2 inches lateral and superior to the pubic spine, keeping the syringe 
parallel with the lateral border of the rectus muscle. The needle is 
aimed at the pubic spine. The point pierces successively the skin, 
superficial fascia, external oblique aponeurosis, conjoined tendon, and is 
arrested by the pubic spine (Pig. 5 , 9 ). The needle is now withdrawn 


' LVfRALtP&E OF 

Rktus Mu.f- 

I 



Kie. 5.- 


' : iMJECTion Of 

comoim TEnDon. 

-Injection ot (llroct Inguinal Iicrnia. 


slightly SO that its tip does not rest upon tlio lione and the injection 
started. At this point the needle point will lie citlier in or below the 
conjoined tendon. With the bladder empty, this region is a relatively 
safe one for injection because of the absence of iiniiortant structures. 
The injection is completed as the needle is slowly withdrawn. Several 
injections are made in that region, the fiuid being distributed along the 
area of insertion of the conjoined tendon. By slightly varying the in- 
icetion aimle (Fig. 5, iO, 11) points medial and posterior to the pubic 
snine are "infiltrated. It is important throughout this technique to 
Lve certain that one is in the safe area. If bone is not felt at the 
coner level one should not inject, because it is possible to shp beneath 
Subic ramus and endanger the bladder and peritoneum. 

y^^th nroperlv performed technique, there is surpnsn.gli litt e pnm 
deep injection. The number of treatments given m the eon- 
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joined tendon region varj" from two to six depending upon the wealmess 
of this structure as determined bj’- preliminary examination. The in- 
duration following this treatment is often firmer than in the other por- 
tions of the canal, probably because of its relationship to the pubic 
bone. The last injections are made around the external ring itself. The 
crura are again infiltrated until it is certain that complete closure of 
the ring has taken place. 

The perfect truss for hernial obliteration that can be worn comfortably 
day and night and in addition be waterproof has not been developed. 
Harris and White^® have investigated this problem thoroughly and their 
paper describes the type of truss they recommend. Their important 
contribution rests on the recognition of the fact that the usual truss does 
not give properly directed pressure over the inguinal canal. This cor- 
responds with our experience. It is necessary to modify the ordinarj'^ 
truss to make it suitable for mjeetion therapy. 

Harris and AVhite advise the use of semirigid or rigid trusses with 
L-shaped extensions posteriorly pointing doumwards toward the buttock. 
This revival of an old principle ui truss construction changes the angle 
of pressure that the pad exerts. The fulcrum in the back of the truss 
directs the line of force through the inguinal canal at right angles to the 
truss pad. "With the baud of the truss properly placed midway between 
the crest of the ilium and the trochanter of the femur, it remains sta- 
tionary and the pressure over the canal is at its maximum. "We feel 
that the establishment of this principle is an important contribution 
to the problem of truss control. 

Pads should be resilient and oval in shape. The truss is so adjusted 
that the lowest position of the pad is above the pubic crest. Thickening 
of the pad at one end is advisable. In indirect hernia it should be built 
up to exert more pressure over the internal ring. Conversely, in direct 
hernia, it should be thicker at the lower end. 

A waterproof truss can be built on these principles. The frame maj' 
1)0 of the semirigid type using phosphorbronze tubing. Eubber straps 
and pads can be added. Another arrangement is to have a leather- 
covered frame truss as a base and have the leather dipped in paraffin. 
The pads in this type may be of si>onge rubber covered with paraffin- 
dijiped leather. The usual precautions advised by previous UTiters must 
he earofully observed. In brief, the truss must be worn day and night 
until the completion of the treatment. We permit mild cases to slLp 
with an elastic truss but insist on the rigid appliance for daytime use 
After completion of treatment, the patient is advised to continue the dav 
truss for a period of three to six months, depending upon the severitv of 
the case. Sleeping and bathing may be permitted without anv truss 
soon after the last injection in many cases. 
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also felt by the finger in the external ring. The conjoined tendon is 
more difficult to outline. Ho^YeYer, in some cases, the edge is palpable. 
In others, the condition of the tendon itself can he made oiit as either 
firm or stretched. It is often possible to push the examining finger be- 
yond the edge of the conjoined tendon against the transversalis fascia. 
In this position, the examining finger may be gripped tightlj’' by a 
sphincter-like mechanism as the patient is asked to sit up. 

In injecting this important structure, the needle is started at a point 
1% inches lateral and superior to the pubic spine, keeping the syringe 
parallel with the lateral border of the rectus muscle. The needle is 
aimed at the pubic spine. The point pierces successively tlie skin, 
superficial fascia, external oblique aponeurosis, conjoined tendon, and is 
arrested by the pubic spine (Fig. 5, D). The needle is now withdrawn 



! ‘ IMJECTIOn OF 

COriJOIMED TEnoon. 

Pig, 5, — Injection of direct inguinal hernia. 

slightly so that its lip does not rest upon the bone and the injection 
started. At this point the needle point will lie oil her in or below the 
conjoined tendon. With the bladder empty, Ibis region is ti relatively 
safe one for injection because of the ahscnce of imporlanl structures. 
The injection is completed as the needle is slowly withdrawn. Several 
injections arc made in that region, the fluid being distributed along the 
area of insertion of the conjoined tendon. By slightly varying the in- 
jection anu-le (Fig. 5, 10, 11) points medial and posterior to the pubic 
snine are "infiltrated. It is important throughout this technique to 
make certain that one is in the safe area. If bone is not felt at the 
,nncr level one should not inject, bccau.se it is possil.le to slip beneath 
S c pubic ramus and endanger the bladder and peritoneum. 

^th nronorlv performed technique, there is suipnsingly lift e pain 
4 deep TI.0 n,.mtor ol m ll,c co„. 
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SUMMARY 

1. The need for a safe technique in the injection treatment of hernia 
has been emphasized. 

2. Modern injection treatment resembles the endofascial surgical 
approach. 

3. The technique described herewith is based upon cadaver studies 
and a clinical experience of over 200 cases with 3,500 injections. 

4. In indirect hernia the attack is centered upon the internal ring in 
the region of the transversalis fascia. 

5. In direct hernia the injections are aimed at the region of the con- 
joined tendon. It is necessary to go outside of the inguinal canal in 
order to secure support for weakened structures. 

6. This technique is based upon a series of safe angles which points 
the needle continually toward the pubic spine and its surrounding safe 
area. Tiiis minimizes the danger to important structures. 

7. Truss control is as important as technique. 

8. Increase in safety of injection coupled with standardization of 
technique places this procedure on a secure foundation. 
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TJic (cclmique just described is based upon cadaver studies in the 
Anatomy Deparfment of the New York University Medical College. 
This tccliniciuc lias been n.sed by ns on over 200 patients in the past two 
;\eais. lliese include clinic cases at llie Sluyvesant Polyclinic and the 
pli^a1e practice of one of us (II. 1. B.). Approximately 3,500 injections, 
tlierefore, have been given liy this melhod. 

Y'hile a discussion of the permanency of cure is not witliin the scope 
of Ibis paper, it has been noted lliat strict adherence to the method out- 
lined above has given unore definite results than in'cvious haphazard pro- 
cedures. Furtliermorc, as expei'iencc ■with this technique increased, 
intrajjeritoneal accidents became rare and the confidence of the op- 
erator increased. In the occasional cases of earl^' recurrence, it was 
possible to determine the site of weakness and to reinforce this area by 
additional injections. Having a standard teclmique of this tj'pe makes 
the injection treatment more controllable and productive of better 
results. 


A number of complications were noted in our series. lutraperitoneal 
injection with temporary shock occurred chiefly in the beginning of the 
study. The symptoms resulting from this t;iq)e of insult generally sub- 
sided with rest in thirty minutes. In some cases of peritoneal shock 
the sjmiptoms are due only to chemical irritation of the parietal perito- 
neum Avithout actual ijenetration of this structure. This accident can be 
differentiated from peritoneal entry only by the comparative mildness 
of the symptoms and the absence of migratory pains. The only actual 
danger, in our opinion, with this treatment is the perforation of gut. 
Portunatelj^ tliis has never haijpened in our experience. 

Hydrocele of the testicle or cord occurred rather infrequently 
(five times) in this study. Occasionally small nodules developed in the 
region of the external rhig. These Avere either enlarged Ijunphatic 
glands or small cj'stic masses, difficult to diagnose. None of tliese fluid 
collections resulted in permanent pathology. The cord itself became 
temporarily SAVollen fairly often. Other edema noted Avere those of tlie 
subcutaneous tissues in the region of the inguinal canal, and muscle in- 
filtrations at the internal ring in eases Avhere fluid had diffused through 
these tissues. Mention should be made of transient puffiness OA*er the 
pubic region and edema of the scrotum, sometimes Avith adliesion to the 
fascia oAhe cord or testicle. Sterifity and impotence may be dismissed 
because of their complete absence in our experience Avhieh conieicles Avitli 

that of other writers, notably Eea.='“ 
mirn efficiency of this technique in eases of postoperative recurrent 
• I hevma must be mentioned before concluding. HoAvever, the 

m^una experience to date has been the ease Avith Avhieh 

outstanaiiio ^ , 


children and young 


adults respond to this technique. 
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SUJIMARY 

1. The need for a safe technique in the injection treatment of hernia 
has been emphasized. 

2. ^Modern injection treatment resembles the endofascial surgical 
approach. 

3. The teclinique described herewitli is based upon cadaver studies 
and a clinical experience of over 200 cases ivith 3,500 injections. 

4. In indirect hernia the attack is centered upon the internal ring in 
the region of the transversalis fascia. 

5. In direct hernia the injections are aimed at the region of the con- 
joined tendon. It is necessarj^ to go outside of the inguinal canal in 
order to secure support for weakened structures. 

6. This technique is based upon a series of safe angles which points 
the needle continually toward the pubic spine and its surrounding safe 
area. This minimizes the danger to important structures. 

7. Truss control is as important as technique. 

8. Increase in safety of injection coupled with standardization of 
technique places this procedure on a secure foundation. 
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GYNECOJIASTIA 
H. 0. Webnicive, M.D., Chicago, III. 

(From the Department of Surgery, University of Illinois College of Medicine) 

G YNECOJklASTIA was first reported in the literature by Basedow^ 
in 1848. His case was associated with hyperthyroidism, as were 
those reported by Starr,- Freeman,* Besley,^ Alenville,* and Sterling.® 
Starr’s two cases improved after thyroidectomy, one of them returning 
to normal with the disappearance, also, of an accompanjdng narcolepsy. 
Dey' and Eamdas® each reported a case, and in these two no additional 
endocrine disturbances were noted, both young men having normal sex 
characteristics. These cases were treated by removal of the breasts. 
Tellgmann® reported a case following destruction of one testicle. Lewis 
and Geschickter’'’ reported ninety-five eases from the Johns Hopkins 
Hospital pathologic records, some of which were associated with atrophy 
of the testicle and imperfect development of sex organs. These authors 
believe there is a definite relationship between the sex organs and gyne- 
comastia, and state that 15 per cent of the cases begin at or shortly 
after puberty. They also state that malignancy has not been observed, 
but they quote Kriss,“ Bailey,’* Cairns,’* Heidrich,’'' Ferguson,’* and 
llcrtzenberg’® as emphasizing chorionepithelioma and teratoma of the 
testicle in relation to gynecomastia, and quote Both” and Moehling’® 
as reporting breast enlargement in men with hypophyseal tumors, and 
Hathias and Weber as describing gynecomastia in a man with a malig- 
nant tumor of the adrenal cortex. More recently Lissei'’® reported a 
case of adrenal cortical tumor in an adult male causing gynecomastia 
and lactation, and stated that a total of five cases had been reported in 
tlic literature, one of which, Holl’s,*® had survived operation, with a 
return to normal masculine characteristics. The others died. Lisser 
suggests that possibly a hormone which supports lactation, called corti- 
laclin, is secreted in such large amount in adrenal coi’tical tumors as to 
cause the gj’necomastia. Entwislc and Hepp” have had a ease of 
testicular chorionepithelioma rvith pregnancy reactions, a positive 
Aschheim-Zondek, lactation, and pituitary changes like those in a preg- 
nant woman. A case of unilateral gjmccomastia in a 16-ycar-old colored 
hoy is described by Cole and Elman.** This enlargement followed 
trauma to his chest. It was removed surgically. Edwards, Shimkin, 
and Shaver” observed the development of bilateral gynecomastia in the 
course of treatment of a ease of Addison’s disease with adrenal cortex 
e.stract. During a rest period in treatment, the breasts receded to al- 
mnst u ormnl, but iuorcased in size when tlm. treatments were resumed. 
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At necropsy tin's patient’s adrenal glands sliowed primary atrophy of 
tiic cortical glands and a marked preponderance of the chromophobe 
cells of the pituitary gland. 

Tin's evidence v'ould seem to indicate a relationship between gjme- 
comastia and any or all of the glands of internal secretion, but the 
testicle seems most constantly associated, whether there be atroph}’, 
chorionepitlielioma, or teratoma. From the standpoint of freqnenc}', 
the tin roid, adrenal, and hypophysis seem to be associated in that order. 
In some of the eases thei'e were found no discernible endoei'ine disturb- 
ances. Hie etiology, therefore, is still obscure, lloszkowiez said testicu- 
lar secretion inhibits growth of the male breast. Kriss states that 
gynecomastia, is not caused by cessation of inhibitoiy action of the 
testicles on the mammary glands. 

The treatment, if any, has usually been surgical. The indication 
for surgical treatment, e.xcept in cases of definite tumors, has been 
embarrassment when dressed in a swimming suit, or fear of malignancy 
in the breast. There is seldom any real discomfort. It was because of 
embarrassment and fear of malignancy in the breast that the following 
cases i^resented themselves. 


REPORT OF CASES 


Case 1. — P. E., Jr., aged 20 years, white male of small stature and slender huild, 
was first seen June 22, 1930. He complained of a fender, enlarged breast on tlie 
riglit side which dated back tliree and one-half years to a blow over the right nipple 
by a baseball. Tiie breast began to enlarge in four months and had been of the pres- 
sent size for two years (Eig. 1 ^). In March, 1930, he had an appendectomy, and 
the breast decreased in size for twenty-four hours, only to return to its enlarged size 


suddenly within the next twenty-four hours. 

Physical examination showed a w-ell-developed riglit breast the size of that of an 
average 15-year-old girl. It was soft and of even consistency, tliere being no nodules. 
Tlie areola was somewhat enlarged. The left side was normal. The right testicle 
was normal, but the left one was about half as large as the right. The voice was 
masculine. Hair was sparse on the face, requiring a shave once in a week or ten 
days. Hair was somewhat sparse also in the axillae and at the pubis. Tlie penis 
was ratlier small. Tiie Asclibeim-Zondek test on his urine was negative. Tiiere were 
no other findings of significance. 

Before resorting to surgical removal of tlie breast, it was decided to try liormone 
therapy, on tlie theory tliat, if tiie sm.all left testicle could be made to enlarge to 
normal size, tlie breast miglit recede. Beginning July 20, 193G, lie was given, twice a 
week, an injection of anterior pituitary-like hormone, tiiere being given ,a total of 30 
c c. in five divided doses. By Aug. 3, 1936, there was no noticeable cliniige in breast 
or testicle, and on Sept. 28, 1936, treatment witli male sex hormone, testosterone 
ropionate’* was begun intramuscularly. Tlie first twenty-one doses, given twice 
a week' were each 2.5 mg. per dose. By Oct. 29, 1936, there was an appreciable 
decrease in the size of the breast and incre.ase in the size of the left testicle. The 
fnurteMtb dose was given on Dec. 21, 1936, and at this time the left testicle was 
1 If asain the size it was when testosterone treatment was instituted, but the breast 
Md shown no further change. The patient said he had to sliave oftener. On .Tan. 


. „ -..-/.ninmte used in these cases was oreton, wliich was klndlj- 
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25, 1937, the penis seemed larger, the breast was about one-half its original size, the 
left testicle seemed a little larger, and the patient was shaving three times a week. 
On !March 15, 1937, the dosage of testosterone was increased to 5.0 mg., this being 
the twenty-second dose. At this time the left testicle was almost equal to the right 
in size, and there was little more, if any, change in the breast. After seven 5.0 




treatment. 

[.3 T-?-' 

1 In Jnlv tail • -'till IniRer than ,t h^a.-t 

1i.^r .r''£ r?.: 
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SURGERY 


mg. (loses hufl foiled lo produce further improvcnicut, fho dose was increased to 25.0 
mg. each on .Tunc 2S, 1937. A photograph was tahen at this stage (Fig. 1 JJ) which 
was just a year from the time the patient was first seen, and after lie was given a 
total of twenty-eight injections. At this time the left testicle had increased to almost 
the size of the right, and the breast had decreased to less than one-third its size 
wlien first scon. The hair on his face had become heavier, and he was shaving every 
other day. Libido was increased. Treatment with 25.0 mg. doses was continued 
irregularly until Sept. 23, 1937, without apparently any further change, and dis- 
continued with the forty-third dose on that date. The patient felt no more em- 
barrassment, was more decidedly masculine in character, and was pleased with the 
result. 

On July 11, 193S, the patient returned to the clinic. His right breast was fully 
as large as it was when he first was seen on Juno 22, 193C. His left testicle was 
apparently as small as it was at that time and measured l^g by % by inches. 
The right testicle measured l^lo by l-^jg by 1 inches. A photograph (Fig. 1 C) of 



Fig. 2 . — Case 2, in whom there w.as no cliange after prolonBed treatment with large 
doses of testosterone propionate. He has also received anterior piwitary substance 
witliout effect. This patient is five years older than tiie patient in Oase I. 


the breast at this time shows it to be almost identical in appearance with that of the 
first photograph (Kg. 1 A), taken before treatment was started in June, 193G. 
This recurrence was noticed only five weeks before the p.itient reported on July 11, 
1938, and developed rapidly to its present size without history of trauma. Treat- 
ment with testosterone propionate was started with 10.0 mg. doses three times a 
week, and, after the fourth dose, it was increased to 25.0 mg. three times a week. 
By Aug 1 1938, he had had 105.0 mg. in three weeks without any apparent change 
in the breast. The atrophied testicle, however, had enlarged slightly, measuring 
16/ hr by 1 inches. Libido was incrc.asing rapidly, and hair on the face was 
again growing faster. Testosterone propion.ate, 25.0 mg. per dose, is being continued 
three times a week. 


nw 2— J A Jr., aged 24 years, a white m.alo of average height, but slender, 
c 1 St tiie clinic on July 25, 1936, complained of an enlargement of bis left 
first seen . jougi/ j,e was struck over his left chest with a bundle of 

left breLt became enlarged and remained the same size to date. Ho 
, ; advL because of fear of malignancy, rather than from embarrassment. He 
rLriea and the father of two children. 
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Physical exammation revealed a somewhat enlarged hreast on the left side (Fig. 
2) which was slightly tender on palpation, but not painful. The nipple was not 
much larger than the right. There were no hard nodules present, but some glandular 
tissue was palpable. This breast was not as large as that in the previous case. The 
testicles were equal in size. The Aschheim-Zondek test was negative. The thyroid 
was palpable, and the basal metabolic rate was plus 16. There were no signs of 
hyperthyroidism, and physical findings were otherwise negative. 

Treatment with testosterone propionate was started on Nov. S, 1936. Injections 
were given twice a week. Th.ere were rest periods from one to three weeks scattered 
throughout the course. The first twelve doses were 2.5 mg. each, the next ten were 
5.0 mg. each, and from the twenty-third through the fifty-first the dose of each in- 
jection was 25.0 mg. The last injection was given on Sept. 1, 1937, when treatment 
was discontinued because there was no appreciable change in the size of the breast. 
This patient had received eight more injections, and more concentrated dosage, than 
the preceding one, without a favorable result. During June and July, 1938, this pa- 
tient received anterior pituitary substance intramuscularly two or three times a week 
without effect. The breast is unchanged. 

Case 3. — M., aged 24 years, a single white male of average height and quite well 
built, was seen once only, on March 5, 193S. He had a right breast similar to that 
described in Case 1. At the age of 16 years he received a blow on the right chest 
while boxing. The breast immediately became swollen and tender, and gradually 
increased in size during the next two years, since which time it has been unchanged. 
Libido was normal. 

Examination revealed a well-developed right breast, with a slightly enlarged 
nipple and areola. There were a few small firm nodules present, and tliey were 
quite tender on palpation. The glandular structure was easily felt. There was no 
secretion. The left testicle, which the patient thought was the larger, was in fact 
smaller than the right. There was a moderate varicocele on the left side. Ho was 
otherwise normal and decidedly masculine. 

Photographs, laboratory work, and treatment were not possible in this case, as the 
patient did not return. Certain points are of interest for comparison with the 
two previous cases and will be discussed later. 


Case 4. — E. McC., aged 16 years, colored, well developed for his age, came to the 
clinic on April IS, 193S, because of double breast enlargement which had been pres- 
ent two years. He associated this enlargement with a fall across the handlebars of 
his bicycle, wherein both sides of his chest were injured. He gave a history of 
having had an undcseended testicle on the left side. At the age of 9 years, when 
seen in the dispensary, the left testicle was still midescended. The testicle is now- 
in the scrotum, but the patient is not sure about the time of its descent. Two years 
ago ho was operated upon for a right inguinal hernia. He is in the eighth grade in 
school and ascribes his apparently slow progress to having been out of school at 
different time.s, claiming that he has no difficulty in keeping up with the other 
students in his classes. IVIicn first seen, the patient gave a histoiy of not having had 
an erection or any other signs of libido. 


Physical e.\amination revealed a strong looking boy in good physical condition. 
Ho teemed to be of average intelligence. Both breasts were enlarged and dome- 
slmpcd, with the left being sliglitly larger than the right. The nipples and areolae 
were swollen and enlarged to twice the normal size. Glandular tissue was palpable 
in the brca.tts, but there were no hard nodules. They were verv slightlv tender on 

us arge as the right. The penis was normal in size. The Aschheim-Zondok test 
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Twitniciit with tosfnstoinnc propionate was started on May 11, lons. The 
initial dose was I’d.O iiir. and was given intramuscularly. The treatments wore given 
approximatdy three times a wceh. On May 22, lilhS, when he received his sixth 
infection, his breasts were definitely smaller. On .Tunc (!, 1<)3S, when he received his 
tenth in,iection, both breasts showed a marked decrease in size. At this time the 
atrophied left te.stiele was alnio.st as large as the right, there was more pubic hair. 



Fiff. 3. — Front, A, and side views, B, of Case -1, wlio is 16 years of a?e, before treat* 

ment. 



TTi.. 4._Front. A. and side views. B. of Case t after liaving- receh-ed a total of 
of testosterone propionate in the course of two inontlis. A definite leduction 
in size“of the breasts will be noted. 


and he seemed to act a little livelier. Libido was still absent. On Juno l.'l, 19.38, his 
breasts were praeticallv flat, the nipples were nonnal in appearance, and his fe.sticles 
e very nearly equai in size. At this time he had received a total of .300 mg. of 
r'tosterone propionate, in twelve doses. Because the breasts and testicle seemed to 
testoste P P normal, the dose of each injection was reduced to 10.0 mg. 

llurcoXueaSree ttes a week to determine what effect, if any, these additional 
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treatments might liave on libido. On June 27, 1938, the patient stated he had had 
his first erection a few days previously. By July 18, 1938, he had received a total 
of 405.0 mg. of testosterone propionate in a little over two months. Libido had been 
decidedly increased, the penis was much larger, and calibration of lus testicles showed 
the right to measure 1% by 1 by inches and the left l%g by i%(; by "/s inches. 
On Aug. 1, 1938, the left testicle measured IV 2 by by % inches, and the penis 
was still larger than at the time of the examination a week previous. Treatments 
are to be continued if necessary once a month or oftener to maintain the present 
favorable result. Figs. 3 A and S show front and side views of this patient before 
any treatment was given. Figs. 4 A and S show corresponding views after 320 mg. 
of testosterone propionate had been given in fourteen doses. 


COMJIEXT 


Pour case.s of gynecomastia herein reported have certain similar 
cliaracteristics. All hut Case 4 were unilateral. All gave a history 
of trauma. All occurred while the patients were in their “teens.” No 
one of them sliowed any evidence of disttirhanee in any of the glands 
of internal secretion except the testicles, and all hut Case 2 had an 
atrophied left testicle. The Asehheim-Zondek test was negative in the 
three that were given treatment. The other (Case 3) was not examined, 
for reasons previously given. Libido was increased in two of the three 
treated cases and was veiy much present in Case 3, who was not 
treated. 

Tliese cases are among the first observed with testosterone therapy. 
Bronstein^'* reported a case of the less frequent bilateral type treated 
with androstcronc and testo.steronc propionate. His patient was a 
17-year-old colored hoy witli atrophied testicles, a positive Friedman test, 
no libido, no secretion from the breasts, and a rather effeminate per- 
sonality. After treatment with androstcronc, and later testostei’one pro- 
pionate, he noted tlie following suggestive changes: (1) Appearance of 
ereetion.s, and hair on the face, chest, and legs; (2) noticeable interest in 
the op])osite sex; (3) questionable enlargement of testes and shrinkage 
of right brca.st. 


A case of unilateral (left-sided) gynecomastia in a boy 14 years of age 
is now being treated with testosterone propionate by Birnberg, Kurzrok, 
and Livingston.-- They report “the breast has become considerably 
smaller, but the patient is still under treatment.” They are giving 10.0 
mg. of testosterone propionate twice a week. 


WolC' advises that in.icction of androtiii and anterior pituitary-like 
substance generally results in a decrease in the size of the breast, lie 
rocommemls pituitary and adrenocortical hormone substance to stimulate 
testicular development if there is merely hypofuuetion of the te.sticles. 
If Case 2 were merely one of testicular hypofuuetion, for the testicles 
were cpial in size, it might have been expected that testosterone would 
stnmilate them enough to cause at least some change in the bi-east. but if 
ha<l no api>a rent effect. Nor ba.s anterior ])ituitai-y substance had anv 
elieet in tliis patient after two months' treatment. 
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The favorable results obtained in Cases 1 and 4, as opposed to the un- 
favorable result in Case 2, in spite of the fact that they all received prac- 
tically the same treatment, may be due to two factors. In Cases 1 and 4, 
which responded to treatment, tliere was marked atrophy of the left 
testicle, while in Case 2 the testicles were equal in size and apparently 
noimal. In Cases 1 and 4 the breast enlargement occurred earlier after 
puberty (at 16 and 14 years respectively) tlian Case 2 who was 19 years 
of age when his breast enlarged. Cases 1 and 4 were also considerably 
3 '’ounger than Case 2 when endocrine therapy was given. Case 4, wliose 
breasts enlarged at 14 and whose treatment was given at 16, responded 
more quickly than Case 1, whose breast enlarged at 16 and received 
treatment at 20. Age, therefore, maj’’ be an important factor. In view 
of our meager experience a good prognosis with hormone therapj^ would 
appear to be dependent upon the development of gynecomastia soon after 
puberty, and likewise upon the institution of treatment at an early age. 
Testicular atroph}’' seems to be definitelj’- associated in a large percentage 
of cases, particularly so far as the cfifieienc}' of testosterone therapy is 
coneeimed. 

The favorable outcome in two out of three cases of gynecomastia 
treated with testosterone propionate suggests that in cases of this kind 
endocrine therapy should be given a thorough trial before surgical re- 
moval of the breast is advised. The spontaneous recurrence of the right 
breast in Case 1, associated w’itli recurring atrophy of the left testicle, 
suggests that probabl 3 ' replacement therapj’' with male sex hormone at 
regular intervals ■will be found necessary to maintain a cure once it has 
been effected. 
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TUB REilOVAL OP BENIGN TUJWORS OP THE BREAST' 
WITHOUT VISIBLE SCARS 

W. Wayne Bakcock, ]\I.D., PniEADELPHU, Pa. 

(Vrom Ihc Surgicnl Department of Temple University) 

'"T^O IIIB person of ae.sthclic sense, a disfig’iinng’ scar engenders an 
inieriority complex, eontiinionsly activated by the physical de- 
formity. To a sensitive woman sears upon exposed portions of the 
body and breasts are especially objectionable. In the past incisions 
radiating from the nipple which leave such sears haA'e commonly been 
employed for the drainage of abscesses and the excision of benign 
tumors. But the skin overlying the mammary gland is very elastic 
and, aided by the underlying loose fascia, nearly any portion of the 
gland may be brought near the margin of the areola for excision. 
Aseptic incisions along the areolar margin, accurate^, closed, heal 
with an imperceptible sear, in marked contrast with the ugly dis- 
figurement seen after incisions elsewhere. The common blue dome 
cysts of the breast forming well-rounded, tense masses from the size 
of a pea to that of a large marble maj' give the sensation of a solid 
tumor, but as a rule they are moi’e ])erfeet spheres or ovals. The.y 
may readily be aspirated through a rather fine hypodermic needle, 
and the remaining sae is so thin that no perceptible thickening re- 
mains. As these cysts, ndiich may be multiple, seem to have no 
malignant tendencies, we have for years treated them by aspiration. 
Apparently none of those aspAated have refilled. Of course, if the 
needle indicates that a solid ttimor has been entered, or if residual 
thickening remains, then exifioration and biopsy are indicated. 

For the removal of bejiigji tumors, a curved incision along that 
part of the areolar border nearest the tumor is made. The fascia close 
to the gland is incised and opened by introducing and separating the 
blades of a Mayo scissors. Using long narrow retractors, the tissue 
separation or division is continued until the tumor is reached and 
grasped with a tenaculum or viseei’a foi'ceps, and, aided by retraction, 
pulled into view. B3' dull or sharp dissection the tumor is enucleated, 
bleeding points being at once ligated before the tissues have retracted 
from view. Obliteration of the cavity left after removal of the tumor 
by the use of sutures is rarely necessary or desirable and may cause 
distortion of the breast. Even multiple tumors, lying along the 
periphery of the mammary gland, may be removed through the areo- 
lar incision. 

for publication. July S. 193S. 
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BABCOCK: BEMOVATj OF BENIGN TUAIORS OF BREAST 

If tlie tumor is too large to be delivered tlirougb tbe stretched 
areolar incision, it may be removed by morcellation or tbrougli an 
incision along tbe tlioracomammary sulcus, -wbere tbe scar ^Yill be 



Pi^T. 1. — The removni of benipn tumors of the breast without visible scar. A 
crescentic Incision is made alonp the areolar border on the side toward the tumor. 
Tlic deep fascia Is tunneled by blunt dissection to the site of tlie tumor. Aided by 
narrow retractors and palpation, the tumor is grasped by forceps, brought into view, 
and cnucloatod. "Each bleeding point is lifratcd before the retracted tissues are re- 
leased. PinuUy, the areolar wound is closed with fine interrxipted dermal sutures. 


liidclcn by tlie overhanging bi-cast. The latter incision is, of course, 
the best approach to all deep abscesses of tbe gland. Fine silk 
which causes less tissue reaction than catgut is preferred for ligatures 
in the aseptic wonnd. and very fine (36 gauge) alloy steel ivire for 
the intorrnptcd sutures to api>roximate the skin margins. 




THE EBJIOVAL OP BENIGN TUMORS OP THE BREAST ' 
WITHOUT VISIBLE SOARS 

Wai^vb Baucock, 21I.I)., PrrrrjADEriPrrrA, Pa. 

{From llw Surgical Depart mcni of Temple Unii-crsity) 

'T'O THE per.son of ae.stlietic sense, a di.sfigiiring sear engenders an 
inferiority complex, contiimoiisly activated b.r the idiysical de- 
formit.y. To a .sensitive ivoman scars upon exposed portions of the 
body and breasts are especially objectionable. In the past incisions 
radiating from the nipple ivhich leave such sears have commonly been 
employed for the drainage of ab.scesses and the excision of benign 
tumors. But the skin o^'erlying the inannnary gland is very elastic 
and, aided by the nndeilying loose faseia, nearly any tJortion of the 
gland may be brought near the margiii of the areola for excision. 
Aseptic incisions along the areolar margin, acenrately closed, heal 
with an imperceptible sear, in marked contrast with the ugly dis- 
figurement seen after incisions elsewhere. The common blue dome 
cysts of the breast forming well-rounded, tense masses froni the size 
of a pea to that of a large marble may give the sensation of a solid 
tumor, but as a rule they are more perfect spheres or ovals. They 
may readily be aspirated through a rather fine hypodermic needle, 
and the remaining sac is so thin that no perceptible thickening re- 
mains. As these cysts, udneh may be mnUiple, seem to have no 
malignant tendencies, we have for years treated them bj^ aspiration. 
Apparently none of those aspirated have refilled. Of course, if the 
needle indicates that a solid tumor has been entered, or if residual 
thickening remains, then exploration and biopsy are indicated. 

For the removal of benign tumors, a curved incision along that 
part of the areolar border nearest the tumor is made. The fascia close 
to the gland is incised and opened by introducing and separating the 
blades of a Majm scissors. Using long narrow retractors, the tissue 
separation or division is continued until the tumor is reached and 
grasped with a tenaculum or viscera forceps, and, aided by retraction, 
pulled into view. By dull or sharp dissection the tumor is enucleated, 
bleeding points being at once ligated before the tissues have retracted 
from view. Obliteration of the cavity left after removal of the tumor 
bv the use of sutures is rarely necessary or desirable and may cause 
distortion of the breast. Even multiple tumors, lying along the 
periphery of the mammary gland, may be removed through the areo- 
lar incision. 

J^vea for piiWic.otion. Jiity S, 13SS. 
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cyanosis almost disappeared. The pulse rate dropped to 130, and the systolic blood 
pressure rose to 105. The mediastinum shifted to its normal position. The patient 
was placed in an oxygen tent, and 12 liters of oxygen per minute were administered. 

Thirty minutes later she suddenly became quite dyspneic, lapsed into uncon- 
sciousness, became extremely cyanotic, and the pulse was almost imperceptible. 
Shallow respirations occurred about three or four times per minute. A silver can- 
nula, such as that devised by Bigger,i was placed through the third right intercostal 
space into the pleural cavity, and several liters of air escaped under pressure. The 
cannula was strapped in place and covered with a rubber dam, allowing the egress 
but not the ingress of air. IJcspirations increased to 50 or 60 per minute. The 
pulse became palpable, and consciousness was regained. A transfusion of 500 c.c. of 
whole blood was given. At this time roentgcnoscopic examination of the thorax, 
using a portable apparatus, showed bilateral pneumothorax, more marked on the left 
side. 



fib. 1. f!b. 

Fis. 1.— -RocntBcnocram .sliowlnp bllntcral pneumothorax ami einphvseina ot the 
tissues ol uie neck ; .silver cannula t.s In place on the ripht side. 

Fip. — RocntconoRiam showin.? complete atelectasis of tlie left liinv at the time 
t>f 


llccaupc of the relatively rapid respiration, repetition of tlio aspiration of the left 
thorax was deemed advisable and, accordingly, 950 c.c. of air were withdrawn. The 
initial pre.ssnrc was ]ilus 1, and the final prc.ssiiro minus 11. About three hours 
later .100 c.c. of air were again removed from the left thorax. At 1:.10 on the 
niormng of .Tan. 2 it was noce.ssary to tran.sfer the canmila on (he right side to the 
ti'gion of the axilla iMvause of eiiipliy.-enm and edema at its previous ideation. 
I oiirleen lamdrcd e.e. of air were again aspirated from the left side of (ho thorax. 

The patient ’.s condition gradually improved until the morning of .Tan. -1, when 
the mediasiimim suddenly shifted to the left side and the re.spiratory distress in 
'•teased markedly. On physical c.xumination eoiaplete atelectasis of the left lung 
seemed to t>e pre.seni, llroiiehoseopy was ronsidered, but it was thought best to treat 
tla- patient exih'clnntly. Cough was encouraged, and c.xpeotomtion of a consider- 


NONPATATj rupture op the lept main bronchus from 
EXTERNAL TRAUiMA 

Report of Case 

Prank W. Jones, JI.D., and Porter P. Vinson, JI.D., Richjiond, Va. 

(From the Medical CoUegc of Yirgma) 

I HIE infrequency of rupture of a bronelius from external trauma 
■I- and the rarity of recovery from an injury of this type prompt our 
presentation of the following ease. 


case report 


A white woman, 22 years of age, was admitted to Memorial Hospital the after- 
noon of Jan, 1, 193S, a few minutes after she had been involved in an automobile 
aecident. She had been unconscious for a few moments immediately after the ac- 
cident. On regaining consciousness, moderate dyspnea and substernal pain were 
noted. Dyspnea increased and at the time of admission to hospital she was 
orthopneio, but rational, apprehensive, and complaining of difliculty in inspiration. 
Tliere was a small laceration over the left eye and moderate subcutaneous emphysema 
of the neck, face, the wall of the thorax, and over the shoulders. The pulse rate 
was IIS and of fair volume. Eespirations were 32, shallow, and labored. The 
systolic blood pressure was 120 and the diastolic SO. 

Physical examination of the thorax revealed bilateral limitation of respiratory 
excursion with a tympanitic percussion note over both sides anteriorly. The breath 
sounds and percussion note were altered by subcutaneous emphysema, but the medi- 
astinum was thought to be displaced toward the left side. Contusions were present 
over the sternum. A diagnosis was made of rupture of both lungs with bilateral 
tension pneumothorax. 

The subcutaneous emphysema increased rapidly and within five minutes after the 
patient was seen, the shoulders, neck, and face were three or four times their normal 
size. Air was felt in the tissues over the lower abdomen, over the shoulders and 
arms to the wrists, and almost to tlie hair line of the scalp. Dyspnea became much 
more pronounced and it seemed that respiration would soon cease. The systolic blood 
pressure dropped to 60, the pulse became thready with a r.ate over ISO, and marked 
cyanosis was noted. The patient became unconscious and appeared to be in ex- 
tremis. 


A short incision was made in the suprasternal notch, and the tissue was dissected 
beliind the upper manubrium. Large quantities of air csc.aped from the wound. A 
small needle cannula was inserted into the intercostal space on the left side outside 
the nipple line, and about TOO c.c. of air were withdrawn from the thor.ax by ro- 
vcrsin<- elevation of the bottles of the pneumothorax apparatus. The initial pressure 
on the°left side was plus 2 c.c. of water; the final pressure, minus 4. The same pro- 
cedure was employed on the right side with the aspiration of 7,000 c.c. of air; the 

initial pressure was plus 4 and the final pressure mmus 3. 

Following aspiration of air from both sides of the thorax and the employment 
f artificial respiration, the patient began to breathe, regamed consciousness, and 
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able amount of nuicopurulont secretion was follou-cd by gradual improvement. Tlie 
intercostal cannula was removed from the right side on Jan. 5, and from that time 
tho patient's improvement progressed rapidly. The ribs seemed to be intact, but a 
film taken Jan. 12 showed transvor.se fracture of the first rib on file right side, lo- 
cated 1 inch from tlic costochondral junction. 

The patient was discharged from hospital Jan. 14, at which time the left lung 
was totally atelectatic. The right lung was apparently normal. Ee-e-xamination on 
Peb. 3 showed that the atelectasis of the loft lung had not changed. During the 
interval between dismissal and re-e.vamination she had been in relatively good con- 
dition except for slight dj-spnc.a on exertion and a moderate cough productive of 
mucoid secretion. Bronchoscopic examination was recommended to determine the 
cause of the atelectasis. 

Bronchoscopy revealed a longitudinal are.a of necrosis on the posterior wall of the 
loft main bronchus, beginning at the junction of the bronchus and traciiea and ex- 
tending 13/4 inches to a healing bronchial stricture. Tho lumen of tho stricture was 
about 2 mm. in diameter. Jfo secretion was present. It was deemed inadvisable to 
attempt to introduce dilating forceps into tlic stricture because of the acuteness of 
the reaction surrounding the lesion. The condition observed at bronchoscopj- was 
considered representative of partial rupture of the bronchus with healing and forma- 
tion of stricture. 

The patient has been observed at monthly intervals and when last seen, five months 
after the accident, she was quite well and able to carry on her duties as a secretary. 

COmiENT 

111 1912, Schonberg' collected fifteen Ctoses of fatal rupture of a 
bronchus in ■\vbich compression of the thorax was the etiologic factor. 
In four of these cases no evidence of skeletal fracture was apparent. 
King,- Mumford,® and Thomas® each reported similar cases without 
skeletal fraetui'e. In 1928, Krinitzki® reported tlie only case of recoA^eiy 
from this t.i'pe of lesion. Rupture of a bronchus was not recognized at 
the time of the accident, but ivas discovered at post-mortem examination 
twenty-three years later. Meade and Graham'' in 1930 summarized the 
previously reported cases and added one of their oum, vliich ivas diag- 
nosed at post-mortem examination, death iiaving occurred sixteen hours 
after the accident. In discussing thoracic read.instment following total 
and partial pnenmonectom.A’^, Rienlioff® reported two patients uuth post- 
traumatic atrophy of tiie left lung, ivho ivere operated on for release of 
extraperieardial adhesions. The initial injui’y ivas not described. In 
both instances a crushing injiiiy of the thorax in early childhood was ap- 
parently the etiologic factor. 

Prom a review of the literature it Avould seem that the ease we are re- 
porting is unique in that the patient has recovered from the accident 
and the lesion has been identified during life. It is possible, of coui’so, 
that infection may occur in the lung distal to the stricture, but to at- 
tempt bronchoscopic dilatation of the stricture does not seem wise at tliis 
time If infection should occur, pneumonectomy may bo indicated. 
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marginal vein of the ear or by cardiac pnneture at stated intervals. 
Concentrations of both free and acetylated sulfanilamide were deter- 
mined on oxalated whole blood bj’’ the method of Marshall and others." 

PRESENTATION OF HATA 

In Chart 1 are sho^\^l graphically the concentrations in the blood 
of free, acetylated, and total sulfanilamide following an intravenous 
injection of 0,75 gm. sulfanilamide in the normal rabbit under ether 



Chart 1 .— Blood concentrations oC total, free, and acetylated sulfanilamide in the 
normal rabbit after Intravenous injection of 0.75 gm. sulfanilamide. 



ACETYLATION OP SULFANILAMIDE 

John D. Stewart, SI.D., G. Margaret Rourke, B.A., and 
J. Garrott Allen, M.D., Boston, ]\L\ss. 

(From the Surgical Laboratories of the Harvard Medical School at the Massachusetts 

General Hospital) 

'T'HE eonjiigatiou of certain benzene ring compounds containing the 
amine radical has been observed repeatedly in various species.^ The 
acetylation of another such compound, para-amino-benzene sulfonamide, 
or sulfanilamide, lias been demonstrated bj* Marshall and his co-worlc- 
ers- in certain species, including man and the rabbit. The acetylated 
form of the drug becomes widely distributed in the body tissues and 
appears in the blood and urine. The site of the process of acetylation 
has been a matter of speculation, although the recent in vitro experi- 
ments of Harris and Klein^ implicate the liver. The present report 
concerns itself with a studj^ of the acetylation of this drug in the rab- 
bit. 

PLAN OP EXPERIMENT 

In order to determine the site of acetylation, surgical extirpation of 
one or more of the organs in question was performed, after which sul- 
fanilamide was given by vein. The concentrations of free and acety- 
lated sulfanilamide in tlie blood were determined at intervals subse- 
quently. Rabbits ■weighing 1.5 to 2.5 kg. were used. They were divided 
into four groups, each group containing at least four animals. Group 
1 constituted normal controls. The second group consisted of bilaterally 
nephrectomized animals. In the third group the gastrointestinal tract 
from gastric eardia to the rectum was excised, along with the pancreas 
and the spleen. In Group 4 total Iiepatectomy was performed, after 
first removing the gastrointestinal tract, the spleen, and the pancreas. 

In this group also thei'e was one animal in which only subtotal hepatcc- 
tomy was done. 

The operations were all performed in one stage under ether anesthesia 
with a minimum of trauma. The animals were given 10 to 20 c.c. of 
2.5 per cent glucose in 0.9 per cent sodium chloride solution by vein 
immediately after the operations. Precautions were taken against loss 
of body heat during and after operation. Standard doses of 0.75 gm. 
of sulfanilamide, dissolved in 20 to 30 c.c. of warmed water or 0.9 
per cent sodium chloride solution, were given intravenously from one 
to three hours after operation. Blood samples were taken from the 
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Table II 


Blood Cokcf.n-tcatioks After Intravenous Injection of Stopanila^^ ^Sw- 
im TT-l 557 5S9 591 Previously Subjected to Removal op Liver, Gastro 
intestinal" Tract, Spleen, and Pancre.\s; Rabbit 465 Previously Subjected to 

Subtotal Hepatectomy) 
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slciuly throuiili absence of excretion, all the blooil snlfanilamicle soon be- 
conics acctylatecl. Acetylation, then, seems to be a unidirectional proc- 
ess, dependent upon time rather than concentration of free sulfanilamide 
in the blood. This is perhaps an important consideration in the clin- 
ical use of the drug, for tliero is some reason to believe that acctylated 
sulfanilamide is less bacteriostatic than is the free form.'' 


Concerning the loeus of acetylation, the evidence from these experi- 
ments is clear. In Table I it is .seen that acetylation proceeds rajiidly 
in llic rabbit deprived of gastrointestinal tract, spleen, and pancreas, 
and in one such jireparation, Exjierimcnt 571, the jirocc.ss is S4 per cent 
complete at the end of 3.5 houi-s. As jiointed onl above, acetylation 
occurs at a normal rate in the nephrectomized animal. Attention is 
tlms focused on tbe liver. In the rabbit it is imjio.ssible to remove all 
Die liver in one o]icra1ion witliout the rapid onset of prostration and 
fleatli from portal stasis. However, it is possible to remove all but the 
small caudate lobe closely adherent to the jiorlal vein. com])rising about 
10 t'cr <.ent of tbe liver substance, and have the animal survive from 
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anesthesia. The results are to be compared ivitlj data obtained in 
similar manner from a bilaterally nephi-ectomized rabbit, as sliomi in 
Cliart 2. The data sliown in Charts 1 and 2 are typical of the findings 
in the two groups. In Table I are presented data obtained in a study 
of six rabbits after removal of tlie gastrointestinal tract, spleen, and 
pancreas. Tabic II shows the results obtained in six experiments, inclnd- 

Tabuk I 


Blood Coxcextizatioxs of Svlfaxilauive After IXTK.ivExot7s Ixjectiox of Free 

SUEEWNIUAJUDE IX E.VBBITS SUBJECTED TO G.VSTEOEXTEKECTOSIY, SPEEXECTO.UV, AXD 

P.\NCnE,\.TECTOArY 


RABBIT 
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ing one in which 94 per cent of the liver tissue was removed without 
fatal impairment of the portal circulation. In the other five experi- 
ments total hepatectomy with removal of the gastrointestinal tract, 
spleen, and pancreas was performed. 

mscussioN 

These experiments arc open to the criticism to which all extirpation 
studies are liable; namely, the removal of an organ may disturb inter- 
locking mechanisms and produce effects in the functioning of related 
viscera which confuse the picture. To this consideration must be added 
the uncertain effects of recent trauma, even though minimized by gentle 
surgical technique, carefitl hemostasis, and avoidance of heat loss. The 
acetylating process, however, seems to be carried on as a fundamental 
part of cell behavior, as attested by the uniformity of our results under 
varying conditions, and as seen in the in vitro experiments of Harris 
and Klein on liver slices. 

When sulfanilamide is given intiuvcnously in the normal rabbit, 
acetylation takes place with striking rapidity. As seen m Chart 1, 2o 
per "cent of the total blood sulfanilamide is in tlic acctylatcd form, even 
ns earlv as onc-half hour after the injection. Chart 1 also illustrates 
Hie fact that the proportion of aeetylatcd sulfanilamide in the blood 
ouidlv increases, while the free sulfanilamide decreases. In the nci>hrcc- 
Somized rabbit, as shomi in Chart 2, where the concentration remains 



























THE ORGANIZATION AND TECHNIQUE OP THE BLOOD BANK 
AT THE PHILADELPHIA GENERAL HOSPITAL 

Experiences With 1,000 Transfusions 

Charles S. Caheron, M.D., and L. Kraeer Ferguson, M.D., 
Philadelphia, Pa. 

(From the Philadelphia General Hospital) 

INTRODUCTION 

E arly in 1937 tie administrative staff at the Philadelphia General 
Hospital decided to investigate and standardize the procedure of 
blood transfusion. For this purpose, a committee of the surgical staff 
ivas appointed to work with the chief surgical resident. The use of con- 
served, defihrinated cadaver blood had been considered and given a brief 
trial, but it was decided to adopt the citrate method of transfusion as the 
standard method of the hospital, since this offered a technical simplicity 
over the somewhat exacting and more elaborate direct methods. IMore- 
over, there were no clinical disadvantages apparent in a large experience 
with its use. 

Regardless of the method of transfusion, the selection of a donor 
had previously been a time-consuming and labor-wasting effort. The 
reasons for this arc as follows: (1) For every patient needing a trans- 
fusion, a number of donors must be called to the hospital to be typed, 
in the hope that one of them will be in the desired blood group. (2) 
Scrodingnostie tests must be done on the blood of every donor, requiring 
a trained technician to be on call at all times, unless, as in the case of 
emergency night transfusions, the hospital is willing to adopt the alterna- 
tive of having the recipient sign a statement releasing the hospital of 
ro.s])onsibility in the event of the transmission of blood-borne disease. 
(3) Tlie above procedures, in addition to interrupting the routine of the 
laboratory, delay the actual transfusion, often to the point of .ieopard- 
izing the patient’s life. (4) Interns on clinical sendees already busy 
must interrupt their work to draw samples of blood from the prospective 
donors and later to collect blood from the donor selected. This often 
makes a considerable interruption in the ward routine if several donors 
for two or three patients come in at the same time. They usually are 
anxious to sec the patient and oftentimes they arc unwilling to wait 
while the typing and Wassermanu tc.sts are being performed. 

Those objeotionablc features have been eliminated at the Philadelphia 
General Hospital through the establishment of a central rcpo.sitory or 
iilooil l iank for citrated blood :is was suggested by Fantus.’ Wc have 
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SURGERY 


12 to 24 hours. In such preparations, as shown in Table II, acetylation 
occurs,^ but at a greatly reduced rate. In Experiment 465, in which 
the animal was deprived of 94 per cent of the liver, the blood at the 
end of 5.5 hours contained about 8 per cent of the total sulfanilamide 
in the acetjdated form. Other experiments, not described here, show 
that after SO to 90 per cent of the liver tissue is ablated the rate of 
acetylation falls off sharpl3'. On considering the responses of the totallj’ 
hepatectomized rabbits, subjected also to gastroenterectomj', splenectomy, 
and pancreateetomj', we find that these animals in no ease show power 
to acetjdate, even though the survival period is IS to 24 hours. Thus it 
seems clear that acetjdatiou of sulfanilamide does not occur in the 
absence of the liver. 

In Chart 2, Avhich shows data typical of the findings in nephrectomized 
animals, one sees confirmation of the conclusion of JlarshaU and others' 
and of Stewart, Eourke, and Allen” that sulfanilamide is excreted onl}' 
through the kiduej's. The readj’’ diffusibilitj^ of the drug also is demon- 
strated, for within 30 minutes after the inti’avenous injection was made 
a steadj^ total sulfanilamide concentration has been reached. The sta- 
bility of this level suggests that the acetylated molecule is also highly 
diffusible, and that it likewise enters the body fluid mass freely. 

CONCLUSIONS 

1. The liver is the site of acetylation of sulfanilamide in the rabbit. 

2. In subtotal hepateetomj’’ the rate of acetylation is reduced. 

3. Following the intravenous injection of sulfanilamide in the bilat- 
erally nephrectomized rabbit, a steady concentration of total sulfa- 
nilamide in the blood soon results, but acetylation progresses until the 
free form is present in onty minimal concentrations. 
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THE OEGANIZATION AND TECHNIQUE OP THE BLOOD BANK 
AT THE PHILADELPHIA GENERAL HOSPITAL 

Expekiexges With 1,000 Transfusions 

Charles S. Cajieron, M.D., and L. Kraeer Ferguson, 2»I.D., 
Philadeuphlv, Pa. 

(From the FMtadetphia General Sospiial) 

INTRODUCTION 

E arly in 1937 the administrative staff at the PMladelphia General 
Hospital decided to investigate and standardize the procedure of 
blood transfusion. For this purpose, a committee of the siu’gieal staff 
^va.s appointed to work with the chief surgical resident. The use of con- 
served, dcfibrinated cadaver blood had been considered and given a brief 
trial, but it was decided to adopt the citrate method of transfusion as the 
standard method of the hospital, since this offered a technical simplicity 
over the somewhat exacting and more elaborate direct methods. More- 
over, there were no clinical disadvantages apparent in a large experience 
with its use. 

Regardless of the method of transfusion, the selection of a donor 
had previously been a time-consuming and labor-wasting effort. The 
reasons for this arc as follows; (1) For every patient needing a trans- 
fusion, a number of donors must be called to the hospital to be tjTied, 
in the hope that one of them will be in the desired blood gi’oup. (2) 
Serodiagnostic tests must be done on the blood of every donor, requiring 
a trained technician to be on call at all times, unless, as in the case of 
emergency night transfusions, the hospital is willing to adopt the alterna- 
tive of having the recipient sign a statement releasing the hospital of 
responsibility in the event of the transmission of blood-borne disease. 
(3) The above procedures, in addition to interrupting the routine of the 
laboratory, delay the actual transfusion, often to the point of jeopard- 
izing the patient’s life. (4) Interns on clinieal semices already busj' 
must interrupt their work to draw samples of blood from the prospective 
donors and later to collecl blood from the donor selected. This often 
mnhc.s a considerable interruption in the ward routine if several donors 
for two or three patients come in at the same time. They usually are 
anxious to see the patient and oftentimes they are unwilling to wait 
wltilo the Inung and Wassennann tests arc being performed. 

^ The.‘.o objectionable features have been eliminated at the Philadelphia 
t.’encral Hospital through the establishment of a central repository or 
bl<io<l h .'iiil; for eiiratod blood as was .suggested by Fantus.’ We have 
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followed in many particulai’s tlie organization described by Pantiis 
but have added several details which have improved the working of the 
blood bank in our hands. So much Interest has been sliovm in the bank 
and so numerous have been the inquiries that we have been encouraged 
to report tlie details of the system as used at the Philadelphia General 
Hospital. 

The advantages of the blood bank idea are many : (1) Citrated blood 
of any tj^pe may be obtained at any time in return for a similar quantity 
of blood. Tlius, with a SHppl.y of blood on hand at all times, blood 
transfusion has become abnost as simple as an intravenous infusion, 
differing only in the preliminary typing of the recipient and in the 
cross-agglutination tost. (2) Typing and serologic determinations on 
the donor’s blood are performed at the convenience of the laboratory 
workers and as i^art of their routine work. No unnecessary laboratory 
work is done, since every type of blood drami will be used unless it is 
seropositive. (3) The confusion of having numerous donors in the 
hospital and the irregular interruptions of the intern’s ward work are 
avoided by a systematic routine of collecting bloods. 

SOURCE OF BLOOD FOR BLOOD BAKK 

The source of blood continues largely to be healthy relatives or friends 
of the patients iikel]^ to need blood transfusions. The relatives of sucli 
patiejits are requested by a clinical intern to have one or more donors 
come to the hospital at one of the donor clinics held three times each 
week. The intern is requested to infonii tlie blood bank as to the mnn- 
ber of donors expected to come to a clinic. Prom fifteen to twenty-five 
donors contribute blood at each of the three clinics. Interns on the dis- 
pensary service are assigned to dutj’- in the clinic, which is under the 
supervision of the nursing personnel of the blood bank and the surgical 
resident. 

Other sources of blood are the house or dispensaiy hypertensive 
patients with cardiac failure, on wJiom tJierapoutic venesections are per- 
formed ; and, finally, placental blood has been obtained and used in rela- 
tively few instances. In spite of the fact that a relatively large number 
of transfusion bloods are needed, we have rarely found it necessary to 
obtain blood from the patients themselves as was recommended by 
Pantus. 

DOXOR CLINIC 

Clinics for receiving blood are held tliree times weekly, from three to 
five o’clock on two afternoons and from seven to nine o’clock on one 
evening. The blood is drawi by the interns on dispensary service who 
arc assigned to this duty by the chief resident physician for a period of 
two months. The clinic is in charge of the surgical resident, and the 
nursing staff is provided by the supervising nur.se of the blood bank. 
'With this arrangement a fairly uniform routine of taking and handling 
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bloods has been developed and the advantage of having a permanent 
nursing personnel familiar -with the procedme is obvious. The donor 
cbnic has been set np in a room adjoining the blood bank in order to 
facilitate the handling and depositing of the blood specimens. 

Before the blood is di-aivn from the donor, a tag is filled out giving his 
name, age, and address, the date and the name of the patient for whom 
the blood is being given. At the end of the venesection, the amount 
of blood dra-«m is recorded. As soon as convenient, nsiially -nitliin ten 
minutes after completion of the venesection, the blood flask, properly 
capped and tagged and accompanied liy its tube of citrated blood, is 
placed in the refrigeration vault. 

The vault of the blood bank is an ordinary electric refrigerator 
housed in the solution room of the hospital. The temperature is main- 
tained at 39° F. Each blood type has its omi shelf, and flasks not yet 
in circulation, i.e., awaiting type and Kahn reports, are kept in a 
separate section. As soon as these reports are obtained, the results 
are noted on the flask card and the flask is then placed in circulation on 
its proper shelf. The bloods in tlie vault are inspected daily ndth a flash 
light for evidences of bacterial g^•o^vth, hemolysis or clotting. Any 
specimen which is regarded as suspiciously unfit is discarded. At weekly 
intervals, bacterial cultmes are made from flasks selected at random. 
Care is taken not to agitate the flasks unnecessarily as it has been ap- 
parent that repeated trauma increases the tendency toward hemolysis. 
An effort is made to keep the reserve supply in the bank at forty flasks. 
This has been foimd adequate for a hospital of 2,700 beds where an aver- 
age of forty transfusions a week are done. In general, bloods of the 
same type are deposited and requested with like frequencies so that no 
effort has been made to control the tjqje of donors. 


BOOKKEEPING 

For each flask of lilood placed in the bank, a 3 by 5 inch card is filled 
out and placed in a Rand visual index file, the visible portion of each card 
bearing the donor’s name, the amount in the flask, and the date the blood 
was draum. Space is left on this portion for recording the type and 
serologic reports. The file is dimded into five sections, one for each 
blood group and one for “Unreported Tj-pes and Kahns.’’ When the 
tnie has been determined and the serologj- reported negative, these 
data are recorded on the card, which is moved to its proper section in 
the file. CUlien the Kahn test is positive the blood is. of course, dis- 
carded.) By means of such a file, bank assets are seen at a glance. 

In addition to the Rand file, a large ledger is kept, u-ith two paues 
assigned to each intern. A record of the deposits is entered ui the le'ft- 
tinnd column of each page: the withdrawals are recorded in red in the 
nght-hand column. The ledger is balanced monthly and interns ouin- 
niood are requested to make up their indebtedness. ° 
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followed in many particulars tlie organization described by Fantus 
but have added several details Avhich liave improved the worldng of the 
blood bank in our hands. So Jnueh intei’est has been shown in the bank 
and so numerous have been the inquiines that we have been encouraged 
to report the details of the system as used at tlie Philadelphia General 
Hospital. 

The advantages of the blood bank idea arc many: (1) Citrated blood 
of an.y type may be obtained at any time in return for a similar quantity 
of blood. Thus, with a supply of blood on hand at all times, blood 
transfusion has become almost as simple as an intravenous infusion, 
differing only in the preliminai\y t 3 'ping of the recipient and in the 
cross-agglutination test. (2) Tj^ring and serologic determinations on 
the donor’s blood are irerformed at the convenience of the laboratory 
workers and as part of their routine work. No unnecessary laboratoiy 
work is clone, since every tjqre of blood drami will be used unless it is 
seropositive. (3) The confusion of having numerous donors in the 
hospital and the irregular interruptions of the intei-n’s ward work are 
avoided b.v a s^’stematic routine of collecting bloods. 


SOURCE OP BLOOD FOR BLOOD Bz\NK 


The source of blood continues largelj*^ to be health?' relatives or friends 
of the patients likel.v to need blood transfusions. The relatives of such 
patients are requested b.v a clinical intern to have one or more donors 
come to the hospital at one of the donor clinics held three times each 
week. The intern is requested to inform the blood bank as to the num- 
ber of donors expected to come to a clinic. Prom fifteen to twent.v-five 
donors contribute blood at each of the thive clinics. Interns on the dis- 
pensaiy service are assigned to dutj' in the clinic, which is under the 
supervision of the nursing iDersonuel of the blood bank and the surgical 
resident. 

Other sources of blood are the house or dispensiwy h.vpertensivc 
2 >atients with cardiac failure, on whom therapeutic venesections are per- 
formed; and, finally', jjlaceutal blood has been obtained and used in rela- 
tively few instances. In spite of the fact that a relatively large number 
of transfusion bloods are needed, we have rarelj" found it necessary to 
obtain blood from the patients themselves as was recommended by 
Fantus. 

DONOR CLINIC 


Clinics for receiving blood are held three times weeld.v, from tlirce to 
five o’clock on two afternoons and from seven to nine o clock on one 
cvenin" The blood is drawn by the interns on dispcnsaiy service who 
re asslmicd to this duty by the chief resident physician for a period of 
! ‘tooths The clinic is in charge of the surgical resident, and the 
staff iq provided by the supervising nur.se of the blood hank. 
'S this m-rangement a fairly uniform routine of taking and handling 
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ber of transfusions in this hospital, there seems to he no practical ad- 
vantage in the direct method of transfusion of unmodified blood over 
the use of citrated blood. 

Apparatus for Draiving Blood.— The method of remomng blood from 
the donor vas devised so as to make the system a closed one from the 
vein of the donor to the receiving fiask. To this end, it was determined 
to remove the blood by suction from the vein into a tightly stoppered 
graduated Erlenmeyer fiask. The essential piece of apparatus is a 
graduated liter flask Avith a three-hole rubber stopper fitted with glass 
tubing (Fig. 1). Each of tivo of the stopper holes accommodates a 4 
cm. length of straight glass tubing. One of these is connected by a 15 
cm. section of rubber tubing to a glass adapter ivhich fits into the needle 



in the donor’s vein. The exposed end of the second straight glass tube 
IS covered by a small rubber cap, such as an ordinary cystoscope tip. 
Through this rubber tip, anticoagulant may be injected into the flask 
without the loss of the partial vacuum. In the third hole of the rubber 
stopper is a 4 cm. length of glass tubing, the upper third of which is 
slightly bent. To this is attached a 15 cm. segment of rubber tubing in 
the end of which is a suction tip, consisting of a glass trap containing 
cotton or glass ivool. In draiving blood, mouth suction is applied to the 
suction tip, thereby creating a small partial vacuum in the flask. Other 
eciuipmeut includes 3 towels, an IS-inch length of rubber tubing 
(tourniquet), Kelly hcmostat, assorted needles (No.s. 21, IS, 16, 14 and 
hypodermic), one 2 c.c. syringe, one 20 c.c. siwinge barrel fitted ndth a 
rubber (Asopto) bulb. 3 specimen tubes of 10 c.c. eapaeitv. small cloth 
bag, printed tag, gauze squares, and roller bandage. This material with 
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When a flaslv is sent from the bank to a patient needing blood, the 
corresponding card is removed from the file and held pending completion 
of the transfusion. After the desired amount of blood has been given, 
the patient’s nurse fills out a questionnaire covering these essentials: 
(1) name of patient, (2) age, (3) indications for transfusion, (4) 
amount, (5) time required, (6) details of reaction, if any. The patient’s 
temperature, pulse and respiration rates are charted half hourly on the 
same sheet. This form, together Avitli the apparatus, is returned to the 
bank, ■where the data are recorded on the donor’s card. This card is 
then filed in an "inactive” file. Thus, a record of every transfusion 
performed is available for any future reference, 

OBTAINING BLOOD FROM THE BANK 

’ii^^leu a transfusion is to be given, the tj^ie of the patient’s blood is 
determined and the blood bank is admed that blood of that type is 
desired. The card file is consulted by the supervising nurse in the bank 
and the card of the proper type is chosen. The flask corresponding to 
this card is selected and the citrated sample of blood is removed from 
the small cloth bag attached to the flask. Two cubic centimeters of this 
sample are poured into a clean Wassermann tube and sent to the labora- 
tory with a request for cross agglutination with the patient’s blood which 
has previously been sent for typing. The remainder of the citrated 
sample of blood is replaced in the bag on the flask. If the cross ag- 
glutination shows the blood to be compatible wth the recipient’s, a 
notation to that effect is made on the donor’s file card and the flask ivith 
the recipient’s tra}^ is sent to the patient’s ward. If the cross agglutina- 
tion shows that the blood is incompatible with the recipient’s, the same 
routine is repeated, using another blood of the same type. After a cross 
agglutination a flask of blood may be reserved by an intern for a period 
of six hours. After that period it is considered that the ti’ansfusion 
is no longer neeessaiy, and the blood is again placed in the general re- 
pository. 

THE TECHNIQUE OF DRAWUNG AND GHUNG BLOOD 

The introduction of a blood repository or bank in which blood is col- 
lected, stored, and administered by several indivdduals has made it neces- 
sary to devise a method of canwing out this procedure which would 
offer the fewest technical difficulties and tlie greatest assuranee of 
sterility. The apparatus here to be described and tlie method of 
handling and caring for the blood have been used with sueli success at the 
Philadelphia General Hospital since the establishment of a blood bank 
tliat it seemed worth while to publish the details of the apparatus and 

procedure. _ ■ 

Since the blood was to be stored, the citrate or indirect method of 
transfusion was chosen of necessity and in our experience in a large nnm- 
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ber of transfusions in this hospital, there seems to be no practical ad- 
vantage in the direct method of transfusion of unmodified blood over 
the use of citrated blood. 

Apparatus for Draiving Blood . — ^The method of removing blood from 
the donor was devised so as to make the system a closed one from^ the 
vein of the donor to the receiving flask. To this end, it was determined 
to remove the blood by suction from the vein into a tightly stoppered 
graduated Erlenmeyer flask. The essential piece of apparatus is a 
graduated liter flask with a three-hole rubber stopper fitted with glass 
tubing (Pig. 1). Each of two of the stopper holes accommodates a 4 
cm. length of straight glass tubing. One of these is connected by a 15 
cm. section of rubber tubing to a glass adapter which fits into the needle 



in the donor’s vein. The exposed end of the second straight glass tube 
is covered by a small rubber cap, such as an ordinary cystoscope tip. 
Through this rubber tip, anticoagulant may be injected into the flngk 
without the loss of the partial vacuum. In the third hole of the rubber 
stopper is a 4 cm. length of glass tubing, the upper third of which is 
slightly bent. To this is attached a 15 cm. segment of rubber tubing in 
tlie end of which is a suction tip, consisting of a glass trap containing 
cotton or glass wool. In drawing blood, mouth suction is applied to the 
suction tip, thereby creating a small partial vacuum in the flask. Other 
equipment includes 3 towels, an 18-inch length of rubber tubing 
(fom-niquet), Kelly hemostat, assorted needles (Nos. 21, 18, 16, 14, and 
liypodermie), one 2 c.c. syringe, one 20 c.c. sju-inge barrel fitted vfith a 
i-ubber (Asepto) bulb, 3 specimen lubes of 10 c.c. capacity, small cloth 
bag, printed tag, gauze squares, and roller bandage. This material, with 
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the flask and ils stopper, constitutes the “donor’s traj-,” which is auto- 
claved I^cfore use. Accessories not in tlie tray are sterile novocaiiie, 1 
per cent, in a rubber-capped bottle, a 4-onnee bottle of sterile 2.5 per 
cent solution of sodium citrate, and a jar of gauze sponges immersed 
in 70 per cent alcohol. 

Diawmg Blood . — Venipuncture is executed by a doctor assisted by 
a nurse. The donor lies on a litter or table with the arm exposed on an 
arm board for six inches above the elbow. The doctor scrubs for three 
minutes and puls on sterile gloves. With the tray exposed, the nurse 
offers him the jar of aleoliol siionges. Holding the sponges in the 
hemostal, the doctor cleanses the entire circumference of the donor’s arm 
for a distance of six inches above and below tlie elbow. The arm is 
hold elevated while a sterile towel is placed under it. On the towel is 
placed the rubber tube tourniquet; the arm is lowered. Sterile towels 
now cover the arm above and below the elbow. Using the 2 c.c. syringe 
and hypodermic needle, the doctor draws 1 c.c. of novocain from the 
rubber stoppered bottle held by the nurse and makes a wheal in the skin 
at the site of the proposed venipuncture. The patapar*' cap is now 
removed from the liter flask and 20 c.c. of the sodium citrate solution 
are added to the flask with the 20 c.c. syringe. The syringe is now 
handed to the nurse who subsequently adds additional citrate as needed. 
With the stopper in the flask, the tourniquet is tightened, a needle of 
large bore, usually a No. 14, is fitted to the glass adapter and the needle 
inserted into the vein. Suction on the mouthpiece at this point will 
create a partial I'acuum in the flask, and as the blood flows the flask is 
constantly agitated in a swirling motion. AVhen 200 c.c. have been 
drawn, and if tlie floi\' appeal’s free, a second 2D c.c. portion of sodium 
citrate is added. This is done by the nurse, who inserts the needle of 
the large syringe through the rubber tijiped tube and injeeis the con- 
tents into the flask. She immediately refills the syringe as before. 
When 400 e.c. of blood are in the flask, she injects 10 c.c. more of anti- 
coagulant. Tims a total of 50 c.c. of 2.5 per cent solution of sodium 
citrate has been put in tlie flaslr, enough to prevent the clotting of 500 
c.c. of blood. (Interns are requested to remove not more than 500 c.c. 
from one donor.) While slie is awaiting the completion of the pro- 
cedure, the nurse removes the three specimen tubes from the tray, re- 
moves the plugs, and injects 0.5 e.c. of sodium citrate solution into one 


of them. 

When the full complement of blood has been drawn, the gla.ss adapter 
is removed from the needle and the flask set aside. The three specimen 
tubes are given to the doctor, who half fills each with blood flowing from 
the needle’still in the donor’s vein. The needle is now removed and a 
sterile dressing applied to the arm. The doctor removes the stopper 


Ii n veffPtable iwrcliment paper. The cjip i.« 
ot the ilasU 4ith an clastic li.-inU before autocl.avins. 


fiistf'nrd over the niouDi 
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from the flask and replaces the sterile patapar cap, fastening it with a 
rubber band. The small cloth bag is slipped over the flask and the speci- 
men tube of citrated blood, labeled with the donor’s name, is placed in it. 
This tube remains with the flask and is to be used for cross agglutina- 
tion. The tag is filled out and tied on the flask. The remaining clotted 
specimens are sent to the laboratory, one with a request for typing, the 
other for a serologic test. The flask of blood is taken at once to the 
solution room where a reinforcing gauze dressing is placed over the 
mouth ; it is placed immediately in the refrigerator. 

This method of collecting blood limits as much as possible any chance 
contamination of the blood. Citrate may be added as needed without 
interfering with the partial vacuum and in this way an excess of anti- 
coagulant maj’’ be avoided. Blood is collected separately for typing and 
for serologic examination, and a third marked tube containing citrated 
blood is attaehed to the flask which may be used for cross agglutina- 
tion without the necessity of disturbing the stored flask. 

Blood Transfusion . — For the administration of the blood an effort was 
made to devise a system which would permit the use of physiologic saline 
solution preliminary to the administration of the blood to insure an air- 
free system and to facilitate venipuncture. In addition, prolusion was 
sought for the following features: (1) The blood container should re- 
main upright at all times to avoid spilling. (2) An easily readable 
method for judging and regulating the speed of administration should 
bo provided. (3) Opportunity should be given for the administration of 
saline or glucose solution in any desired amount through the same ap- 
paratus without disturlnng it. 

To meet these requirements a system was devised modeled much after 
that described liy IMilroj^ and Matheson, of Australia,- in which saline 
solution could be given through a small trap or reservoir, to be followed 
l)y blood drawn from the flask by siphonage. The siphon withdrawal 
allows the blood flask to remain upright and its drop into the small 
reservoir permits an accurate estimation of the speed of the transfusion. 
A Hoffman clamp on the siphon tube is used for easy regulation of tlie 
rate of flow. Additional infusion fluid to follow the blood is poured 
into the original blood fla.sk through a small glass funnel which also 
acts as an air vent. 

In attempting to make the apparatus as cheaply as possilfle, the barrel 
of the “Triumph ’ ’ type of irrigating syringe was found to be suitable for 
use ns a small reservoir. The cone shape of the Erlenmeycr flask makes 
it convenient to fit on it a holder for the reservoir by using a metal 
ring wliieh will rest well down on the flask. 

When proper cross-agglutination results have been obtained between 
the patient's blood and the donor’s blood removed from the citrated tube 
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on the flask, the flask of blood and a recipient’s tray are sent to the 
patient s ward. Tlie autoclaved ti-aj"" wliich accompanies the flask of 
blood to the patient contains a two-hole stopper with glass tubing; a 
glass reservoir (syringe), with attached 30-ineh length of rubber tubing 
and needle adapter; a metal ring to fit over flask; three towels; rubber 
tube tourniquet; Kelly hemostat; assorted needles (Nos. 21, IS); gauze 
squares and roller bandage. Accompanying the tray is a jar of gaxizc 
sponges in 70 per cent alcohol. Through the two-hole rubber stopper 
pass a short stemmed glass funnel and a thistle tube AA’hicli reaches just 
to the bottom of the flask Avhen the stopper is in place. Four thiclmesses 
of fine mesh gauze are tied over the end of the thistle. This filter is 



renewed after each transfusion. The outer end of the thistle tube con- 
nects Avith a 12 cm. length of straight glass tubing by means of a 15 cm. 
segment of riAbber tubing. A Hoffman clamp is included in this section 
of rubber. The open end of the straight glass tube passes just through 
a rubber stopper which fits snugly into the Triumph .syringe barrel 
(reservoir). (Pig. 2.) 

After antisepsis of the recipient’s enrm in the same manner as that 
described for the donor’s arm, and after warming the blood to near 
bodv temperature bv placing the flask in AA-atcr at 105° P., the metal 
rin- is placed over the flask. (This ring is actually a double ring of 
constructed in the form of the figure S AA-ith one small aperture 
and one large one.) The covering of the fla.sk is removed. 
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After the two-hole stopper is firmly inserted, the flask is suspended 
about three feet above the bed by means of two tapes fastened around 
the neck. The long section of rubber tubing attached to the reservoir 
is passed through the small aperture of the ring, bringing the lip of the 
reservoir to rest on the ring. A needle is fixed to the glass adapter at 
the distal end of the tubing. Warm physiologic sabne solution is now 
poured into the reservoir, nearly filling it. After the tubing and needle 
have been made airfree, the recipient’s vein is entered while the nurse 
pinches the delivery tube. AVhen the needle is in the vein, as shown by 
a backflow of blood in the adapter, the tourniquet is removed and pres- 
sure on the delivery tube is released. As the level of saline solution in 
the reservoir falls, the rubber stopper is fitted in the reservoir. The fall- 
ing head of saline solution draws blood over into the reservoir through 
the thistle tube, creating a siphon. As the blood passes through the 
gauze covering the thistle, it is filtered. The rate of flow may be ad- 
justed by the Hoffman clamp. The siphon drip hi the reservoir can be 
observed as readily as the flow in a Murphy drip bulb, making it easy to 
gauge the rate of flow. No blood is left in the flask if the thistle grazes 
the liottom of the flask. If it is desired to follow the transfusion ■with 
an infusion, the solution may be added to the flask through the funnel. 


The advantages of this method of transfusion are several. The system 
is open to a minimum of contamination from without. The use of the 
preliminary saline solution makes it possible to clear the system of air 
with certainty. In addition, the transfuser may be sure that his needle 
is in the vein and that the flow is free before the blood flow is started. 
The possibility of adding other solutions without disturbing the ap- 
paratus makes it convenient to give as much fluid as desired witliout 
disturbing the needle in the vein or the apparatus. There is no pouring 
or dripping or spilling of blood. 


Placental Blood . — Our technique of collecting fresh placental blood 
for use in transfusions is much the same as that recently described by 
Goodall and his co-workers of Montreal.^ After the delivery of the baby, 
(he cord is divided between two clamps in the usual manner. The 


maternal portion of the cord is then cleansed with 70 per cent alcohol 
for a distance of S inches proximal to the clamp. A sterile drape, 
measuring 40 by IS inches, having a small hole in its center, is then 
placed across the perineum, and the clamped end of the cord passed 
thvomgh the hole for a distance of 6 inclies. The cord is now cut 
proximal to the clamp and the blood collected in a 250 c.c. Erlenmeyer 
Hash, to which has previously been added 8 c.e. of 2.5 per cent sodium 
citrate .solution. The flask is agitated to insure proper citration of the 
iiiood. The flask is capped, labeled, and taken at once to the refrigerator 
of the blood bank. Administration of this blood as a transfusion is 
cUcctcd tlirough the usual recipient’s trav. 
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SOmiARY 

A tecliniqiie of Wood transfusion is described for use in connection 
with a blood bank. It lias the following features : 

1. A neai'lj closed system offering minimal chances of contamination. 

2. Blood is drawn into, stored in, and delivered from a single flask. 

3. Ihe drawing of blood is facilitated by means of suction. 

4. Sodium citrate is added to the flask as the blood enters, thus avoid- 
ing too high a concentration of anticoagulant. 

5. Administration of the blood is tireeeded by a small saline infusion, 
whereby the tubing is cleared of air and which permits accurate placing 
of the needle in the recipient's vein before the blood is allowed to run. 

6. The apparatus used is described in detail. 

7. A technique for collecting placental blood is described. 

RESULTS IN 1,000 transfusions USING CITKATED REFRIGERATED BLOOD 

The data here tiresented ai-e based upon our experience in the first 
1,000 ti'ansfusions given through the agency of the blood bank. In order 
to proidde 1,000 usable specimens of blood, blood was drawn from 1,123 
donors. Amounts of blood varying from 250 to 600 c.c. were obtained, 
the average quantity being about 450 c.c. The incidence of each blood 
group is shown in Table I. 


T..\ble I 

IxcmEXcE OP Bi.ood Groups in 1,123 Conors 


Type I* 


Type 11 

32.2% 

Type III 

15.0% 

Type IV 

49.5% 


*Moss classfflcation. 


One hundred and twenty-three specimens of blood (11 per cent) were 
not used for transfusions. The reasons for tliis loss are gii'cn in Table 
II. Those marked unsuitable laboratory specimens arc those in which 
an insufficient quantity of blood was drawn, where the specimen liemo- 

Tabi-e II 


Sources op Loss in Banking 1,123 Bloods 



j Nl'.MBER 

PKU ci:\’T 

Seropositiie 

Unsuitable laboratory specimens 

Aged 

Hemol}-zcd 

Cultured 

Broben 

B 

43 

IG 

20 

14 

5 

o 

Total 

Jtl.i } 

100 


1 -zed I'apidiy or where a specimen whicJi was sent for serologic testing 
) W been cit'rated bv mistake. It was intcrcsling to note that only 25 of 
the 1.123 deposits (2.2 per cent) were discarded because of age. Speci- 
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mens were discarded when they had remained in the refrigerator for 
5 weeks The average flask of blood remained in the refrigeratoi toi 
5 days before its use for transfusion. Naturally the preservation time 
was shortest in the commoner blood groups; the flaste ui Groups II and 
W were usually called for and used for transfusion within 24 to 4b 
hours after they were placed in the refrigerator. On the other hand, he 
bloods discarded because of age were almost exclusively of Oroup i . 

Hegarding hemolysis, it appears that this tendency is unpredictable 
and is entirely an individual variable. Some specunens showed begui- 
ning hemolysis as early as 2 days after rvithdrawal. Many others showed 
no evidence of hemolysis at the end of 7 weeks of refrigeration. 

Cultures made from blood specimens taken at random from the 
refrigerator have been consistently negative. In addition, cultures made 
from blood remaining in a flask following transfusion reactions likewise 
have been negative with two exceptions. One of these showed a growth 
of StapliylococcMs aureus. The other resulted in a growth identified 
as Streptococcus viridans and a diphtheroid bacillus. In both of these 
cases in which positive cultures were obtained, the flasks uere open to 
contamination before the cultures were made, having stood open and un- 
protected throughout the night and having been freely manipulated by 
unsterile liands. 

Tlie incidence of reaction has been relatively low (7.4 per cent). "We 
have classified the reactions as mild, severe, and allergic. A mild re- 
action is one which is accompanied by a temperature not exceeding 
101® P., at times associated with a feeling of chilliness and vague un- 
rest, A severe reaction is manifested by a temperature elevation of over 
101® P., a frank chill, a decrease in pulse volume, and an increase in 
pulse rate. An allergic reaction presents chiefly urticarial phenomena, 
occasionally with a slight temperature elevation, and rarely with a chill. 
The frequency of these untoward results of transfusion is tabulated in 
Table III. We have not noted any increase in the frequency of reactions 
in blood which has been refrigerated for longer periods of time (2 to 3 
weeks) . 

Table HI 

Reactioks IX 1,000 Traxstesioxs Using Citrated Refrigerated Blood 



NUMBER 

PER CENT 

Jlild 

29 

2.9 

Severe 

2S 

2.S 

Allergic 

17 

1.7 

Total 

74 

7.4 


SUMMARY 

We have described in detail the routine of the working of the blood 
bank of the Philadelphia Genciml Hospital. The advantages of the 
bank idea are many. The source of the blood is usually healthy rela- 
tives of patients. Blood is drawn at regular donor clinics and im- 
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meditately dej^osited in a refrigerator. Tiie booldceeping of the bank has 
been described. 

The techniqxie of an almost closed system for the use of the citrate 
method in the blood bank has been described. 

The results in 1,000 transfusions given bj’- the mctiiod described have 
been analyzed. In giving 1,000 transfusions, blood from 1,123 donors 
was drawn. Eleven per cent of these were not used for transfusion. 
Eeactions occurred in 7.4 per cent of the 1,000 transfusions. 
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OPERATION FOR DISLOCATED SEMILUNAR BONE OP 

THE WRIST 

Howard R. Mahornbr, M.D., and W, H. Meade, M.D., 

New Orleans, La. 

(From the Departments of Surgery, Tulane University School of Medicine and the 

Charity Eospital) 

D islocation o£ tlie semihmar bone, Avbile not extremely rare, is 
an injury more frequently overlooked than correctly diagirosed. 
The purpose of calling attention to this lesion again is threefold; the 
fact that the interpretation of findings by the snrgeon or roentgenolo- 
gist is frequently incorrect, leading to a deficient diagnosis; to empha- 
size the clinical and roentgenologic diagnostic features, each of which 
is typical; and third, to show that the proper method of ti-eatment, if 
reduction by manipulation fails, is open operation with replacement of 
the bone in its normal location, not excision of the semilunar bone. One 
of ns (H. R. M.) has seen 5 cases since 1933 which have been diagnosed 
mistakenly by one or more doctors before the lesion was recognized. 
In the records of patients admitted as in-patients to Charity Hospital 
since 1926, there are 15 eases with a diagnosis of dislocation of the semi- 
lunar bone. Cases reduced in the emergency service and sent to the 
clinic as out-patients are not included in this. 

In the Tulane Fractiire Clinic of Charity Hospital, which includes 
onlj' part of the white male fracture seiwice, there have been 649 eases 
treated during the last tAvo years. Among this groiip there Avere 2 cases 
of dislocation of the semilunar bone; an incidence of 1 in 325 cases; 
3 cases of fractured scaphoid of the carpus, 2 of AA’hich Avere associated 
AA-ith the above dislocations. 

Of the 15 ca.ses Avith dislocated semilunar bones admitted to the hos- 
pital since 1926, 13 AA'ere males; 2 A\ere females. In 9, fracture of the 
carpal scaplioid Avas associated Avith dislocated semilunar. Of 5 eases 
operated upon by one of us (H. R. M.) and reported herein, 4 (80 per 
cent) had an associated fracture of the scaphoid. A fracture of tlie 
carpal scaphoid is more often correctly diagnosed than a di.sloeated semi- 
hmar bone by the inexperienced surgeon, and, if both lesions coexist, the 
dislocated semilunar may be overlooked even though the fractni’ed 
scaphoid is recognized. Once avc encountered a case subsequent to the 
removal of the proximal fragment of a fractured scaphoid as a proce- 
dure of election by another surgeon, avIio had overlooked the dislocated 
semdui iar Avith Avhich the fractured scaplioid Avas associated. 

npciUvd for rubllc.'itlon. AukukI 1. 193S. 
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The Ijpe of injuiy causing dislocation of the seinihtnar hone was 
recorded in 12 of the 15 cases as follows : direct blows on the back 
of the hand, 5; falls, presumably on the outstretched hand, 4; auto- 
mobile accidents in which the exact mechanism was not explainable 
by the patient, 3 ; no history of the type of injuiy was recorded in 3 
instances. The importance of the type of injury producing this lesion 
has been grossly overemphasized. Presumably from the displacement 
of the bone anteriorly it has been reckoned that the injury is the result 
of hyperexteusion of the hand, the head of the capitate squeezing the 
lunate forward and breaking the posterior radiolnnate ligament. This, 
however, is presumptive and, as in many other fractures, certain authors 
apparently get assistance in revealing to themselves the type of trauma 
from the lesion, rather than assistance in diagnosing the lesion from the 
type of trauma. In the production of dislocation of the semilunar bone, 
the injury apparently can be of several varieties; thus, in the 15 cases 
hyperextension is recorded w'ith reasonable certainty only in 4 in- 
stances; whereas, direct injury on the dorsum of the wrist is recorded 
in 5. If one is careful in questioning the patient about the direct 
mechanism of injury, it will be pi-oved conclusively that not 10 per cent 
of the patients can give the story of the details of an accident with 
even the slightest degree of eertaint 5 ’’. These lesions can as well he 
diagnosed accurately with the story that the patient has hurt his wrist, 
as when the mechanism is indicated by the patient as being a fall on 
the outstretched band or a blow on the back of the wrist. 

Characteristic clinical features of dislocations of the semilunar bone 
are as follows,- The widst appears thickened antevoposteriorly. There 
is a prominence on tbe volar surface. The increase in anteroposterior 
diameter is greater than can be attributed to the soft tissue swelling. 
Moreorei', the prominence of the wrist is resistant, not compressible. 
The fingers ai-e held paralyd;ically in slight flexion, and, becaxiso of 
pain, there is veiy little motion in the hand and w-rist. (Figs. 2 and 5.) 
Attempts at motion result in so much pain that 15 degrees of flexion or 
extension of the Bngers or wrist may be the limit, particularly in recent 
injuries. Eadial and ulnar deviations of the hand arc likewise limited. 
There may or may not be subjective numbness and obtundod sensation 
over the index and middle fingers and the radial side of the fourth 
fin^’cr due to pressure on tbe median nerve. Even in old eases tbe 
patient complains of wealoiess of tlie hand and wrist and the gi-ip is 
extremely weak. Over the carpus anteriorly is found a resistant promi- 
nence and posteriorly just distal to the radius an abnormal fossa 
ini.rht be palpable, tbongb it may not be visible due to swelling. Pros- 
sm°e in the anatomic snuffbox may reveal c.xqiiisUe fenderncss which 
ts that together with the dislocation of tlic semilunar bone, there 
fracture of "the caipal scaphoid. The three main fcafures of ttic 
the findiims in dislocated semilnnar are: (I) the nicreased proini- 
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nence of the wrist anteriorlj’’ ; (2) characteristic position of the hand, 
with the wrist held straight and the fingers slightly flexed and relative 
immohility in this position; and (3) the palpable prominence of the 
semilunar hone anteriorly under the anterior carpal ligaments. The 
characteristic appearance of thickened straight wrist and slightly flexed 
painfully fixed fingers is almost diagnostic. None of these findings, 
however, will leave full assurance of the correct diagnosis without 
the x-ray. 

Roentgenograms reveal the true diagnosis in a suspected dislocation 
of the semilunar hone. The anteroposterior view may show overlapping 
of the semilunar and the head of the os magnum, or the semilunar may 
he displaced more extensively as is shoivn in Rig. 3. The lateral view 
of the normal wrist shows very distinctly the head of the os magnum 
fitting into the concavitj’’ of the semilunar with the semilunar convexity 
articulating vnth the radial articular surface. This lateral roentgeno- 
graphie view reveals the conformity from which the hone received its 
name. In dislocation of the semilunar, lateral roentgenograms show 
the hone displaced anteriorly with a concave surface usually pointing 
forward and the convexity jutting against the head of the os magnum. 
The bone is generally so close to its normal position, however, that the 
inexperienced eye may overlook a peiTectly obvious dislocation. To 
one who has not seen the lesion previously it can he discerned only by 
being aware of the possibility of its presence and looking for the nor- 
mal relations. Occasionally the semilunar will be displaced widely. 
In such instance it may he found above the lower margin of the radius 
and above the anterior annular ligament of the carpus (Pig. 3). Dis- 
location of the semilunar bone itself is more common than posterior 
dislocation of the head of the os magnum, in which instance the semi- 
lunar retains its normal relationship to the radius. The proximal frag- 
ment of a fractured scaphoid is frequeutlj’ dislocated forwai’d with the 
lunate. This occurred in two of our five cases. Such a dislocation is 
simultaneous!}’- and spontaneously replaced when the limate is reduced 
even though the reduction be by open operation. Other fractui’es, 
notably that of the radial styloid may occur -with dislocated semi- 


lunar. This happened twice in our five operated cases. In one case 
the base of the fouidh metacarpal was fractured. "Whenever a dislo- 


cation^ of the semilunar is found, the scaphoid hone should he care- 
fully inspected in the roentgenogram to determine if a fracture of 
this hone is coexistent, because, as demonstrated by the figm-es pre- 
sented, an associated fracture may he found m from' 50 to 80 per cent 
of the cases. Oblique views may show some fractures of the scaphoid 
more clearly. Fi-acture of the scaphoid necessitates more prolonged 
immobilization after reduction than if the semilunar dislocation is 
uncoinplicated. 
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TREATMENT 

Several methods have been advocated for reducing dislocations 
le unate bone. All reductions of course are attempted under 
anesthesia. The methods deserving mention are: (1) Hyperextension 
0 the hauclj piessure hy the opei'ator's tliumb on the lunate dis- 
tail}- and backivard to re-engage the posterior lip of the semilunar 
under the head of the os magnum. When this is accomplished, the 
hand is flexed and then put into a position of optimum function for 
immobilization. The Thomas ivrench has been recommended for hy- 
2 )ei extension. A modification of this method is the nse of a broom handle, 
lolling it distallj' across the volar surface of the ivrist ivhile the hyper- 
extended hand is sloivly flexed, at the same time exerting traction 
distally on the fingers. This procedure is not recommended because 
it is likelj’- to traumatize the stnietiires severely without aceomplisli- 
iiig reduction. Proof of complete reduction must be obtained by the 
roeutgeiiogram. (2) lu a second method the operator hj’perexteiids 
the hand and presses distally on the dorsnin of the patient's hand at 
the head of the os magunm to increase the distance between the radius 
and os magnum. The semilunar hone is jiressed backward and dis- 
tally by the operator’s other thumb. After the head of the os mag- 
num slips over the posterior lip of the semilunar hone and into its 
concavity, the baud is flexed and immobilized in a neutral position. 
(3) Bohler^ recommends traction in the longitudinal axis of the arm, 
on the thumb and fingers, with the patient under deep anesthesia, con- 
tinuing the traction for a period of at least ten minutes. When the 
space between the capitate and radius is increased sufBciently, the 
flexor tendons press the semilunar hack into position. (4) Open re- 
duction- and (5) excision. 

In very recent cases reduction by manipulation under anesthesia is 
almost always obtainable. Howevei', after a period of a few days or 
weeks, when the reaction to trauma has begun to firmly establish new 
conditions, reduction by manipulation, even under deep anesthesia, 
may be difiicult or impossible. aSTnmerons rough attempts at closed 
reduction should not be persisted in as the open operation can accom- 
plish reduction with certainty and with Je.ss trauma. Uiifortuiiafeh 
many authors and main' more operators consider an unrediieed sen)}- 
lunar bone a jn-ize to he removed, stating that function after removal 
of the semilunar will be almost as good as if the seniihinar were in 
place. Function is never as good as if the semilunar i.s accurately 
replaced, and replacement can be accomplished by an open operation. 

In almost all instances the posterior ligament between the radius and 
lip of the semilunar bone is torn, but the anterior ligament remains 
intact. As lias been shorvn by Comveli.-- a.s well a.s by our series, re- 
placement of the bone results in no subsequent ntrnpliy or disfurbanec 
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of calcification. Even if tlie semilunar bone is found at operation to 
be entirely unattached to any tissue, until it is proved otherwise, re- 
placement seems better than removal. 

THE OPERATION 

Beginning proximal to the proximal transverse furrow on the anterior 
surface of the wrist and between the tendon of the palmaris longus and 
flexor carpi radialis, an incision is made which runs distally for a dis- 
tance of approximately 4 cm. onto the hand just to the ulnar side of 
the tuberosity of the scaphoid (Pig. 4) . The anterior annular ligament 
is incised and the flexor sublimis and flexor profundus tendons are dis- 
placed together with the median nerve to the ulnar side. The dislocated 
semilunar bone will be found as a prominence and the concave glisten- 
ing articular surface will be easily recognized. After incising the 
fibrous tissue over the carpal bones between the scaphoid and os mag- 
num, the head of the os magnum becomes clearly visible as the semilunar 
is rotated forward. A curved periosteal elevator is inserted under the 
head of the os magnum while hj-perextending the hand. Pressure on the 
posterior lip of the semilunar until a blunt pointed elevator while the 
head of the os magnum is being elevated will allow the bone to recover its 
normal position, with relation to the radius and os magnum. After the 
periosteal elevator is removed, the head of the os magnum engages in 
the concavitj' of the semilunar. This relatively simple procedure com- 
pletes the operation except to close the anterior annular ligament, the 
subcutaneous tissue and shin, with interrupted silk sutures. The 
wound is dressed with xeroform gauze (gauze impregnated with 5 per 
cent xeroforai powder in white vaseline), and the hand is immobilized 
with a skin cast extending from metacarpophalangeal joints to the 
upper third of the arm. Immobilization is continued for approximately 
three weeks if a dislocation alone exists; for eight weeks if there is an 
a.ssociated fracture of the scaphoid. 

The abstracts of the case histories of the five eases operated upon by 
one of us are as follows: 


Case 1 .— F. Y., wliite male, aged 42 years, was admitted to Charity Hospital 
on .Tune Ft, 193r.. On June 10, while repairing an automobile, an engine block 
slipped ofC a jack and fell on his hand. His hand pained him severely; more toward 
the, radial side ol the wrist. He was seen in the accident room where a diagnosis of 
Colics’ fracture was made. He was not admitted to tlio hospital until three days 
Inter. X-ray showed fracture of proximal and fourth metacarpals and the styloid 
process of the ulnar and anterior dislocation of tiio left semilunar carpal bone. ' The 
left Wrist was markedly swollen. There was a small laceration between the fourth 
and fiftli knuckles on the dorsum of the hand, and marked impairment of motion 
of the wrist. No evidence of deformity was described. An attempt at closed re- 
duction made on .Tune 15 failed. Open reduction was done on .Tune 17, seven days 
after the accident The operation de.serilK>d above w.as performed, with replacement 
of the senuhmnr hone (Fig. 1). However, catgut was used instead of silk whierwe 
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Fig. 1. — Dislocation of the carpal semilunar bone with nssoolatecl fractures of the 
fourth metacarpal and styloid process of the ulnar (Case 1). Aljovc, .allowing the 
semilunar dislocated with the concavity turned sliarply forward ; hciotv, after op- 
erative replacement. Tlie head of the os magnum flt.s into the concavity of the semi- 
lunar. Xote Uiat the fracture of the fourth metacarpal Is united. 


had not been made before the patient’s admission to the hospital. E.vaminalion 
showed swelling and prominence anteriorly on the wrist. Tlic hand was held in 
extension, tlie fingers slightly flexed; voluntary motions of the fingers and the hand 
were extremely slight. Roentgenograms of flic left wrist showed a dislocation of tlie 
semilunar bone and a fracture of the sc.nplioid. JTo attempt at dosed reduction was 
made because of the lapse of time since the injntv'. The operation described above 
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was performed six weeks after the initial injury, and the semilunar hone was re- 
placed. A skin east was applied and immobilization was contmued for eight weeks. 
Subsequent x-rays showed the bone to be in good position with union of the frac- 
tures of the scaphoid and the styloid of the ulnar (Fig. 2). This patient had com- 
plete recovery of function without any residual disability whatsoever. 



Fis, 2. — (Case 2.) A and JB, Appearance of tlie hand before reduction of dis- 
location of tile carpal semilunar bone. The wrist is thickened at the carpus and the 
Angers are held In slight Aexion with a relatively straight wrist. Because of pain 
tlierc is veo' little motion of the Angers or wrist. O, Retouched x-ray showing the 
concavity of the semilunar bone turned forward and the head of the os magnum poste- 
rior to its normal position. There is a fracture of tlie scaphoid. D, After operation, 
sliowing the head of the os niapmum (Ittlng into tlie conc.avitv of the semilunar! 
Because of ulnar deviation of the hand, the fragments of the carpal scaphoid are 
widely separated. E, Radi.al deviation of the hand has approximated fragments of the 
pcaplioid wliicii arc now united. F, Patient shown in type of cast used for iramohlliza- 
tion. which should be continued for eight weeks if there is an associated fracture of 
tlie carpal scaphoid. 


Cash 3.— L. A., aged 33 years, white male, was admitted to Cliarity Hospital 
Oct. 8, 1936. Eighteen months previously lie had fallen from a scaffold and hurt 
his wrist. He had continued to have pain in the wrist and weakness of his hand 
but, though numerous doctors had seen him, the correct diagnosis had not been 
made. Exatnination at the time of admission to Cliarity Hospital showed limitation 
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of motion of the wist in all directions and weakness of the grip. Tliere was a prom- 
inence anteriorly on the carpus, which, on pressure, caused marked pain which 
radiated distally into the index and middle fingers. Eoentgenograms showed dis- 
location of the semilunar bone and fracture of the scaphoid. Though the bone had 
been out of position for eighteen months, replacement was attempted at open 
operation. It was possible to engage the head of the os magnum in the concavity 
of the semilunar, but it was impossible to hold it in this position without flexing the 
lyrist. Elexion of the wrist was maintained for a period of eight days during which 
time x-rays showed the head of the os magnum to be in the concavitj- of the semi- 
lunar. Extension of tlie hand, liowever, after eight days resulted in redisloeation 
of the semilunar bone. The semilunar was subsequently removed. There was slight 
improvement following this, particularly in the disappearance of the shooting pain 
which the patient previously had on pressure over the carpus and in the numbness 
iiiiich had persisted prior to excision of the bone. Eunction, however, was never 



Fig, 3. — An unusual case of dislocation of the carpal semilunar bone (case of Pr, 
H. Theodore Simon). Such wide displacements are uncommon but occasionally do 
occur. The procedure of choice is not excision of the semilunar bone, but replacement 
either by manipulation or by open reduction. 


good. The patient worked as a longsliorenian prior to injurj', but has not been able 
to do hard work with the hand since. He still complains of weakness of his hand 
and tenderness over the carpus. Jlotions are limited in all directions. 


Case 4, — C. E., .aged 19 years, a white male, admitted to tlic Cliarity Ho.spital 
May 17, 1937. On M.ay IG, 1937, he was liurt in an automobile accident, and had 
pain in both arms. Ho had been treated elsewhere for lacerations and bruises and 
his right arm was in a splint. Eenioval of the splint showed swelling of tlie fingers 
and the band, tenderness at tlie lower end of the radius with marked limitation 
of motion in the wrist. X-rav .«liowed fracture of the scaplioid with displacement 
and overlapping of the fragments and anterior dislocation of the semilunar bone. 
Open operation was done after attempts at closed reduction failed. The semilunar 
bone was replaced as described above and likewi.«c simultaneously tl.e fragments of 
the fractured sc.aphoid came into accurate position. Subsequent x-rays showed 
anion of the navicular fracture and the lunate bone to be in goo.I position without 
eridence of ntropby. The patient made an uneventful recovery and had no residual 

disabilitj- whatsoever. 
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CXSB 5.~B. H., aged 57 years, a -svMte male, -was admitted oa Feb. 16, 193S. Oa 
Jaa 8 be had bcea hit oa the back of the hand by a craak while he was cranking 
a car The handle swung around and hit him on the back of the hand. Pain was 
Lt ivere “xt day he went to the hospital. He had a splint applied. The 
emergency officer, apparently not sensing the tJT)e of injury, did not have an vra) 
rken le was [old to return in three weeks. He returned after that time to the 
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l*jK. ^.—Operation for replacement of a <1isIocatcfl ^emHunar bone irreducible bv 
manipulation. .1, The line of incision ts just to the ulnar of tlie tendon of the 

nexor carpi nullali?. J?, After incislns; the anlcrlox annular ilBament, the flexor 
and profundus lendona with tlio imdlsclo.'^ed median nen'e arc retracted to 
Dio „ln,ir sUie. This expo.sc.s tlie Ktt.stenttiB concavity of the lUslocatcii .«Wnilunnn 
o.’. t'''^,c-ipsv.Iar fibers ovcrlyinK the os maenum are tncRca. exposing the smooth 
"t D'c OK nmfmum. J), With the hand liypcroxtentlod and with the aid ot a 
ennod clev.ator the head or the os magnum Is elevated while pre.s.sure Is^made posted 
riorly on the dl.stal (posteriori lip ot the dlsloeateil scmlUinar. E Tte pillion when 
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clinic. Objective findings showed swelling, especiall 7 of the wrist, with a prominence 
anteriorly. The hand was held in extension -with pitifully little motion of the ivrist 
and fingers. Motion caused pain. He could flex fingers to 30 degrees only. The 
thumb could scarcely be moved at all. On the anterior surface proximal to the 
thenar eminence was a hard immovable mass about the size of an almond. X-rays 
showed dislocation of the semilunar bone anteriorly and a fracture of the scaphoid. 
An open reduction was done as described five weehs after the accident. The bone 
was replaced and immobilization was continued for eight weeks (Fig. 5) . Union of 
the scaphoid followed promptly. He had an uneventful convalescence and complete 
range of motion and full function returned. 

SUJIJIART 

It is thus shown that of 5 eases iu w'hieh the semilunar hone was re- 
Xilaeed by open operation, i in which the operation was clone within a 
reasonable time (longest, sis weeks after the injury) had perfect re- 
sults. The fifth ease, in whieli the dislocation had existed for eighteen 
months, had a poor result and the semilunar bone had to be removed. 
If reduction of the dislocation of a semilunar bone of the wrist cannot 
be accomplished by manipulation, open operation is indicated with re- 
placement of the hone in its noi-mal position, not removal of the bone. 
The clinical and roentgenologic features of the lesion are described. 
An operation for replacement of the dislocated semilunar is described. 
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THE EFFECT OF EXPERIMENTAL HYPERTHYROIDISM AND 
HYPOTHYROIDISJM UPON THE CONCENTRATION OP 
CHOLESTEROL IN HEPATIC BILE^ 

Julian Johnsok, M.D., and Cecilia Eiegel, Ph.D., Philadelphia, Pa. 

(From ihe Earrmn Deparment of Surgical Eesearch, Schools of Medicine, Univcrsiti/ 

of PemisylvaniaJ 

/CONSIDERABLE evidence has been pi’esented in the literature to 
show that the formation of gallstones is preceded or accompanied by 
hypercholesterolemia. For example, Boyd^ lias reported liypereliolestero- 
lemia during the latter months of pregnancy, a condition in which the 
first sjTnptoms of gaU-bladder disease are veiy frequently manifested. 
Moreover, data from this laboratory* indicate that the cliolestcrol con- 
centration in the gall-bladder bile of pregnant women at term is above 
normal. Among otliers, Powweatlier and CollinsoiP and Bockus, Wil- 
lard, and Metzger^ report that gallstone disease is frequently accom- 
panied by a hypercholesterolemia. 

These studies carry with them the implication that a high blood 
cholesterol level affects the concentration of cliolestcrol in the bile, cither 
by inereasmg the cholesterol in the hepatic bile or by adding cholesterol 
to the bile in the gall bladder. 

Opposed to this theory are the findings of other workers. Andrews,-'’ 
Campbell,® and Ravdin,' for example, have found that gallstone disease 
is not commonly accompanied by hypercholesterolemia. This, of course, 
does not rule out the possibility that a high blood cholesterol might have 
existed at the time stones were first formed. Gardner® roporled that 
autopsies on a group of patients dying from lipoid nephrosis, a condition 
in which the blood cholesterol is very high, showed that gallstones had 
not occurred in these cases. 


It seemed that, before any conclusion could be drawn as to the rela- 
tionship between hypercholesterolemia and gallstone formation, it was 
necessarv first to determine rvhether the level of cholesterol in the l)lood 
had any influence on the amount of cholesterol in the bile. Since it is 
recognized that changes in the blood cholesterol occur iji hyperthyroid- 
ism and hypothyroidism and because the.se conditions c;m be c.vpcri- 
mentallv produced in animals, if was decided to study the eholcstorol 
in the blood and hepatic bile of biliary fistula dogs during the c.Vficri- 
mental production of thc.se conditions. 


br a Macy. Jr., Foun-l.-ition. 

Iteccivcii for publication. July .10. IMS. 



JOHNSON AND BIEGEL: CHOLESTEROL IN HEPATIC BILE 


261 


EXPERIMENTAL 

Normal dogs on the routine animal house diet were used in these ex- 
periments. Biliarj^ fistulas ivere prepared by cholecystectomy and 
double intubation of the common duct by a method previously described. 
With this method, samples of hepatic bile could be collected when desired, 
or the two tubes could be connected and the bile allowed to flow into 
the duodenum. The operations and aftercare of the wounds Avere done 
with due regard to aseptic precautions. The animals were divided into 
four groups; 

1. Four animals served as controls. These received no further treat- 
ment. Bile was collected at intervals and analyzed for cholesterol con- 
centration. 

2. The second group consisted of four dogs to which desiccated thyroid 
extract was fed. The dose varied from 10 to 30 gm. a day. The total 
dosage varied from 300 to .550 gm. At intervals, the blood eholesterol 
was estimated and twenty-four-hour bile samples were collected for 
cholesterol determinations. 

3. In the third group four dogs Avere given from 50 to 90 mg. of 
thyroxin*^ intravenously over a period of from five to ten days. Cho- 
lesterol analyses of the blood and bile Avere made at intervals during the 
experiment. 

4. In the fourth group four dogs Avere subjected to a total tliyroidec- 
\omy in addition to the biliary tract operation. In two of the dogs the 
total thyroidectomy Avas performed after the biliary fistula Avas estab- 
lished, Avliile in the other dogs the thyroidectomy Avas performed about 
three Aveeks before cholecystectomy and double intubation of the common 
duct. Here, again, blood samples and tAventy -four-hour bile samples 
were analyzed for cholesterol. 

Tlie cholc.stcrol determinations Avere made by the colorimetric method 
of Autenrieth and Funk, as described by ilclilaster.^® 

RESULTS 

In Fig. 1 arc shomi the hepatic bile cholesterol concentrations and 
total twenty-four-hour output at intervals on four normal dogs. The 
cliolestcrol A'aried from 4.6 mg. per 100 c.c. to 56 mg. per 100 e.c.; udiile 
tlie total twenty-four-hour output A-aried from 5 mg. to 54 mg. 

Fig. 2 shows the results of feeding four dogs desiccated tliyroid for 
considerable periods of time. There Avas no change in the bile cholesterol 
that could be attributed to the thyroid feeding. It Avill be seen that, 
altimxugh the blood cholesterol fell considerably as the result of the 
thyroid feeding, there was no significant change in the cholesterol con- 
centration, or total cholesterol output in the bile, tlie variation beiim 
approx imately tlie same as in the group of control dogs. 

ComTIlny!'’-''"'”'"' ‘•xPcrla.cnt.. ,va.. kin.ll.v mrnl.hej by Eli Lilly .anJ 
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In Pig. 3 are given the results following the administration of 
thju'oxin intravenous^ to four dogs. Dog 414 was given 90 mg. of 
tiiyroxin intravenously^ in nine days. He died an apparently thyrotoxic 
death with a blood cholesterol concentration of 40 mg. per cent. Dog 672 
received 70 mg. of thynoxin in seven days and the blood cholesterol con- 
centration fell to 70 mg. per cent. Dogs 6S1 and 6S4 had no significant 
fall in the blood cholesterol concentration, although they eacli received 
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50 mg. of tlie tliyroxin intraYenoHsly and were probably tb^T-'otoxic. 
Examination of the bile cholesterol concentrations reveals no significant 
variation from the controls as the result of thyroxin administration. 

In Fig. 4 are shown the results of the efforts to produce hypothyroid- 
ism. In Dog 655 the blood cholesterol concentration rose to 363 mg. 
per cent. In none of the dogs was there a significant variation in the 
bile cholesterol concentration from the normal values. 
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DISCOSSIO>r 

It is obvious from the data in Pig. 1 tliat the variation in cholesterol 
concentration in the hepatic bile of the normal dogs is considerable. 
Such variations have also been reported b.y McMaster.^" Any change 
in the bile cholesterol produced by our experimental methods, therefore, 
■would ha\ e to be constant and considerable to be significant. We would 
eonsidei that, if after the administration of thyroxin or after total 
thyioidectomy, the bile cholesterol concentration or total bile cholesterol 
output reached either a high or low value and remained so throughout 
the experimental periods, the effect could he attributed to the experi- 
mental condition and, therefore, Avould be significant. If, however, the 
bile eholestei'ol continued to show^ the same daily variations at approxi- 
matelj- the same level as in the normal animals, it could be assumed that 
the variations in the blood cholesterol concentrations were ■without effect 
on the bile cholesterol concentration under the conditions of our experi- 
ment. 

It ma.v be questioned, of course, whethei- the animals used in the.se 
experiments rvere hy])er- or hypothyi-oid. It has been jrreviously demon- 
strated that h.^perthyroidism” and hypothyroidism’^ may be produced 
experimentally by the methods used in these experiments, and the col- 
lateral picture in these animals suggested that such states were pro- 
duced. No basal metabolic rate determinations -were made, since we 
were interested in the relationship bet^ween the blood and bile cholesterol 
concentrations and used the liyper- and hypothyroid stales to produce 
the eonditioirs we desired. 

Only a few papers have been published concerning the relationshi]) 
of the thju'oid to bile cholesterol, but, even so, the data arc conflicting. 
Wilkinson’’’ and Hurxthal and Hunt” reported findings on bile from 
human patients, indicating that in hyperthyroidism and hypothyroidism 
the bile cholesterol concentration varies inversely with the blood choles- 
terol concentration. Unfortunately their figures for bile cholesterol, 
except in a single instance, arc based on the analysis of material ob- 
tained by duodenal drainage and in tliat instance it was not stated 
whether the bile was obtained from a common duct or gall-bladdei' 
fistula. Analyses of duodenal contents for cliole,stcrol. of course, do 
not give an accurate idea of the amount or concentration of cholesterol 
in the hepatic bile. 

Leites and Isabolinskaja,’-’ however, ivorking with dogs with gall- 
bladder fistula.?, reported an increased ciiole.stcrol concentration in bile 
after an injection of 1 mg. of thyroxin subentancously. On the other 
iiand,'Besn 2 low and Tutkewit.seh,’« using the same exiierimcntal method, 
■morted a fall in the chole.s-ferol concentration of the bile after the in- 
fion of 2 mg. of thyroxin and a ri.se after total thyroidectomy. IJIood 
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cholesterol determinations were not made in these experiments. Parhon 
and Werner” reported findings similar to those of Besnglow and 
Tntkewitsch, but did not give the method used. 

In our experiments ive were unable to demonstrate any significant 
variation in the concentration or total amount of cholesterol in the 
bile, with alterations in blood cholesterol produced by experimental 
hyper- or hypothyroidism. This is in agreement wdth other experiments 
carried out in this laboratory" in -which cholesterol -was fed to patients 
in amounts sufficient to raise the blood cholesterol -without having any 
appreciable effect on the concentration of cholesterol in the bile. It 
was previously determined that the bile contained sufficient bile salts 
to maintain the cholesterol in its normal state. 

In considering the relationship of the blood and hepatic bile choles- 
terol concentrations, it should be borne in mind that -\vhile the choles- 
terol in the blood is found in both the free and combined states, the 
bile under normal conditions contains only free cholesterol. It was 
possible, therefore, that a relationship may have existed betiveen the 
free cholesterol of the blood and that of the bile. In four experiments 
in which the free and combined cholesterol of the blood, and the free 
cholesterol of the bile were determined, we found no evidence of such 
a relationship. 

SUMJIARY 

1. When dogs were given large doses of desiccated thyroid by mouth 
or large doses of thyroxin intravenously, there was no demonstrable 
effect on the cholesterol concentration, or the total cholesterol output 
of the hepatic bile, although the blood cholesterol fell as low as 40 mg. 
per cent. 

2. When total thyroidectomy was done on dogs there was no demon- 
strable effect on the cholesterol concenti-ation or the total cholesterol 
output of the hepatic bile, although the blood cholesterol rose as high 
as 363 mg. per cent. 
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ETIOLOGICAL FACTORS IN ACUTE APPENDICITIS 
Based Upon a Study of 3,400 Cases 
Donald C. Collins, M.D., M.S. in Surgery, Los Angeles, Calif. 

(From The Department of Surgery, College of medical Evangelists) 

F IFTY-TWO years have now passed since the pathologist Reginald 
Fitz" firmly established appendicitis as a definite clinical entity. 
Since then one would naturallj’^ assume that the morbidit5’^ and the mor- 
tality of appendicitis ivould have markedly decreased. However, the op- 
posite status has been the strange result here in the United States. 

Today the incidence of appendicitis is approximately fifteen times 
that recorded for the year 1885.' The mortality of acute appendicitis has 
increased 34 per cent in the last quaider of a century. Thus, despite 
the remarkable advances made in other fields of both medicine and 
surgery, appendicitis has remained unconquered and its ravages are 
largely unchecked. It is estimated that now 20,000 persons^ die from 
this disease yearly in the United States. When this high death rate is 
compared to the markedly lowered incidence of appendicitis existent 
elsewhere throughout the world, it is apparent that continued study 
on this problem is necessary, in an effort to halt this needless waste of 
valuable j'oung human life. 

The recent contributions of Nicholson,® Wangensteen and Bowers,^® 
AYangensteen, Buirge, Dennis, and Ritchie,’® Bowen,® Spencer,” Wood,” 
Archibald," Robertson,’® Brown,® Boiver, Burns, and Mengle,’’ ® and 
Nicholls® have been of great importance in presenting a clearer con- 
ception of the many features of appendicitis. AYe have been interested, 
for some time, in the problem of the etiologj* of acute appendicitis. 
Recently, our cases have been reviewed f]-om this viewpoint; 3,400 
cases of proved acute appendicitis have been studied. The report of the 
surgeon concerning his operative findings, the pathologist’s study of 
the specimen, and the patient’s history were carefully reviewed for 
data in reference to etiological factors in the causation of that particular 
instance of acute appendicitis. 

Tlicre were 2,011 males (59.1234 per cent). The average age of this 
scries was 23.48 years. The aggregate uncorrected mortality was 3.5574 
per cent, or 121 deaths. This series was divided into the three following 
classifications, as recently used by AAmngenstccn;” acute suppurative 
append icitis, 1,901 instances (55.SS94 per cent); nonperforative gan- 

Utvolvod for piiWic.itlon. .lulv 2S. laSS. 
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Table I 


Tabulation op the Deaths in This Seeies 


DEATHS 
(121 CASES) 

ACUTE suppura- 
tive APPENDICITIS 
(1,901 cases) 

XOXPERFORATIVE 

OA^^GKENOUS 
APPENDICITIS 
(IjlOS CASES) 

PERFOR.\TIVE 

GANGRENOUS 

APPENDICITIS 

(301 cases) 

Mumber 

Percentage of 3,400 cases 
Percentage of all deaths 
Percentage of cases in 
each group 

Sex : Males 

Pemales 

Average age of those dy- 
ing, in j-ears 

17 

0.499S 

14.04SS 

0.S9403 

12 

5 

20.94 

51 

1.4994 

42.1404 

4.60275 

3S 

13 

23.03 

53 

1.55S2 

43.7992 

13,5521 

33 

20 

29.16 


grenous appendicitis, 1,108' examples (32.5752 per cent); and porfora- 
live gangrenous appendicitis, 391 patients (11.4954 per cent). 

A study of Tables I and II shows tliat fecaliths and aiipendicolitlis 
appear to plaj'’ a major role in the etiologj' of both the nneomplicated 
gangi'enous and perforative types of appendicitis. Lymphoid hyper- 
plasia, stenosis, and kinlrs ui the lumen are likewise important etiological 
factors. Evidence dei'ived from this study showed that appendicitis 
resulting from enterogenous infection was not uncommon. Foreign 
bodies and parasites in the appendiceal lumen assumed little significance 
in this group of cases. The hematogenous oi'igin of acute appendicitis 
was likewise of minor importance. The etiology of 55.43 ])or cent 
of the instances of acute suppurative appendicitis has remained unde- 
termined. The same statement is true concerning 34.81 per cent of 
all the cases in this entire series. 

SUMMARY 

The etiological factors in 3,400 consecutive unselccted instances of 
proved acute appendicitis have been briefly indicated. This study 
demonstrated that fecaliths and concretions in the lumen are tlic most 
common etiological factors (30.2326 per cent) of severe acute appendi- 
citis; 20.63SS iier cent of this series showed either liypertrophy of the 
lymphoid follicles, stenosis, or kinks of the appendiceal lumen. Tlicse 
also acted as definite obsfrnelive lesions; 10.4546 per cent of tlic entii'c 
series were believed derived from an enterogenous origin; 3.4582 per 
cent of the appendices contained foreign bodies in the lumen. Ohslnie- 
tivc factors in 50.S714 per cent of fhi.s series of acute appendicitis 
were considered jirimarily rc.sponsible for the acute inflammation. For- 
eign bodies and parasites in the lumen constituted an additional 2.5520 
pc”- cent of this entire group. Obstruction of the a/)pendiceal lumen 
was responsible for 83.2240 per cent of the c.vamples of acute gangrenous 
appendicitis, while the same factor caused 79.6.341 per cent of the 
instances of j)erforative gangrenous appemlicitis. 


Etiolooical Factors in the Causation op Acute Appendicitis 


COLLINS: ETIOLOGICAL FACTORS IN ACUTE APPENDICITIS 
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CONCLUSIONS 

1. Obstructive factors assume the major role in tiie causation of acute 
appendicitis. 

2. Appendiceal fecalitlis and concretions are the most common acute 
obstructing agent encountered in the tivo subgroups of tiiis series iviicre 
S5.9456 per cent of the deaths occurred. 

3. The clinical recognition of these obstructing factors ivill promote 
better treatment in acute appendicitis. 
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CIRCUMCISION 

Eknest L. Brodie, M.D., M.S. (Med.), Buefalo, N. Y. 

C ircumcision is a procedure of great antiquity. It has been asso- 
ciated 'with religious or hygienic rites of many ancient races. While 
historic ^e^’ie^YS are of great interest, the indications for circumcision 
liave changed little during the years. 

From a purely urologic viewpoint, we are concerned udth the ques- 
tion of infections and obstructions as engendered by a phimosis or a 
redundant foresldn. In addition to the conditions mentioned above, we 
have the relationship of phimosis to penile caneer. Wolbarst and Dean 
agree that there are no recorded cases of epithelioma of the glans penis 
occurring in a person circumcised in infancy. Dean states the prophy- 
laxis of caneer of tlie penis is circumcision of all male infants shortly 
after birth. 

Tlie literature is replete with descriptions and comments on circum- 
cision and devices for performing it. Borey, in 1907, presented a 
very ingenious phimosis clamp. Lewis, in 1914, described a device for 
this operation, which, differing somewhat in design, was based on simi- 
lar principles. 

In a previous communication (1935) a preliminaiy report was made 
of a technique for circumcision in the adult. Since the presentation of 
10 eases two 3 'ears ago, 51 additional personal patients have been op- 
erated upon and data obtained bj' questionnaire on 102 more. The 
method has been so satisfactory in our hands that a survej' of the tech- 
nique at this time seems warranted. 

It is a simple operative procedure which can be readilj- carried out 
in the office. The following items are necessary: procaine 2 per cent 
(with vasoconstrictor), 27 gauge needle, 4 small hemostats, scissors, 
knii’e, probe, thumb forceps, needle holder, a piece of No. 25 gauge 
annealed copper wire. No. 00 plain catgut suture with atraumatic needle, 
and a proper size circumcision clamp. The clamp consists of 4 parts 
(Fig. 1) : a cone (Fig. lo), a base plate, a top plate, and a screw. The 
method of its application is de.scribed below. 

The action of tlie clamp (Fig. Id) is dependent upon pressure being 
exercised upon a very narrow rim of tissue which insures adherence of 
the outer sldn and the inner preputial surface. With that accomplished. 
It permits removal of the redundant tissue and temporarily prevents re- 
trnetion of the blood ve.ssels. It is, of course, necc.ssary to have a cone 
which p roperly fits tlie glans. This can be determined by a trial fitting 

for piibllcatlnn. Soptomber 23, IWS. 
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prior to the procedure. In the personal eases cited above, 6 required a 
clamp with the base diameter of 3.2 em.; 52, with a diameter of 2.9 cm.; 
and 4, -with a diameter of 2.6 cm. 

AVith the patient on the examining table, the penis is prepared and 
draped in the usual manner. Hertzler's method of local anestliesia lias 
been found the most satisfactory. Usually 3 to 5 c.c. of procaine arc suf- 
ficient for the operation. A circular subcutaneous injection is made about 
midshaft (Fig. 2«) ; 1.5 to 2.5 c.c. are adequate. Following this, the fore- 
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skin is retracted and a series of injections are made aliouf llio corona. 
The solution is forced toward the base of the "Ians (Fig. 2h). Consider- 
able care should be exoreised to prevent distortion of the tissue. The 
anestlietic ring must completely eiieirele the glans and the iremilum 
Should be also infiltrated, rsually 1.5 to 2.5 e.e. are ample. 

If the foreskin is not rotraetible, a line of infiltration is made dorsally 
and a slit just long enough to allow complete retraction, is made; then 
the coronal' infiltration described above may be done. All n.lhesions arc 
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freed. The redundant tissue is grasped by hemostats at the junction of 
the shin and mucosa and then retracted. The eone, which has been lubri- 
cated on its inner surface with a little vaseline, is slipped over the glans 
(Fig. !«)• The mass of tissue is then pulled over the cone. Tension on 
the hemostats and counter pressure on the cone permit almost any 
amount of tissue to be removed. However, care in applying the cone is 
necessary since this prevents any injury to the frenulum. Next, a piece 
of copper wire is twisted about the redundant tissue to maintain its rela- 
tionship to the cone (Fig. Ih). The hemostats are removed and the base 
plate is slipped over this mass. The top plate is then hooked under the 
arms of the eone and slipped into its notch in the base plate and the 
screw is turned down until it is tight. 


Foreskin rctracf&d for 
infiltretion. of corona. 


First infiltration urell 

doTun on shaft 




VlE. 2. 


At the end of five minutes, the redundant tissue is removed by holding 
the knife parallel to the base plate and cutting about its circumference 
(Pig. Ic). The insU'umont is then loosened and removed. This pressure 
i\as given temporary coaptation of the cut edges and liomostasis. Since 
neither of these is permanent, considerable care is nece.ssary in .suturing. 
The finst .step is a mattress at the frcmihim (Fig. Ic). Next, two inter- 
mixed sutures arc iilaeed on either .side of this, to complete and maintain 
the triangle at (he frenulum; then a mattress suture is placed dorsally. 
A simple running suture on either side with ratiicr clo.sely placed stitches 
completes the procedure. 

COMXIKNT 

It IS evident that considerable care sbonhl be exercised in .suturing; 
any large vessels that can be seen should have a mattre.ss suture placed 
•> tout them. \\ ith cave in this step, the operation is ]iraetically Ifioodlos.s. 
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The sutures usually drop out on the hfth day and the ■wound is sealed in 
a week. Simple daily dressings are done. No unusual complications or 
sequelae have been observed or reported. 

NOTES ON INFANT CIRCUJICISIOE’ 

The technique for infant circumcision was devised bj’- Yellen, who re- 
ported 500 cases. I have been able to collect records on 300 additional 
infant circumcisions. There were no complications noted in this series of 
800 cases. 

The method is essentially the same as in the adult. There are a few 
precautions -ndiich must be carefully noted. 

All adhesions must be dissected free before applying the clamp. 
Ordinarily, stretching of the prepuce aiuII permit i-etraction for the dis- 
section ; if it does not, a doi’sal slit is done. The slit should not be too 
long, however, since difSeult}’^ in keeping the cone in place will be encoun- 
tered with a deep slit. Only a clamp of the proper size should he used. 

No sutures or anesthesia ai’e required in the newborn. In older chil- 
dren a few inteiTupted sutures suffice. 
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The Dressing- of Infected Wounds 


'^HOSE of i;s making regulai' rounds in the -vs'ards of large municipal 
hospitals are struck with the variety of means and methods of the 
dressing of infected wounds by our resident staff officers. This striking 
difference in technique employed reflects not only the teaching they have 
been exposed to but their desire to tiy various recommended methods. 
These vary from irrigations and application of various solutions, often 
highly colored, to adhesive strips neatly latticed across the granulation 
tissue. The results of the treatment are frequently as varied as the 
methods. 


In 1917 it was niy very good fortune to be assigned for a short time 
to the Rockefeller Institute for a course given for the study of the use of 
Dakin’s solution. One of the outstanding impressions of the course was 
the meticulous care in which infected wounds were prepared before the 
treatment bj’- Dakin’s solution. The sldn was carefully shaved for a dis- 
tance of three inches around tlie wound. By the use of sterile soap and 
water on sterile sponges held on sterile instruments, the sldn was gently 
but carefully and thorouglily washed so that dried pus, blood, scales of 
skill, or other foreign material was entirely removed from the environ- 
ment of tlie wmmd. This was called the mechanical treatment of the 
wound. 


In 1918 and 1919 in France, almost aU of tlie hospitals were swamped 
with work and we found ours no exception, so tiiat the time-consuming 
details of the use of Dakin’s solution were confined to a few wards. In 
the remaining major portion of the wards wm decided to use the so-called 
mechanical treatment of infected wounds. Food carts were converted 
into dressing cai-ls on which were carried sterile instruments, sterile soap 
and water, and sterile sponges, in addition to the other necessities. The 
drossnigs were lifted off the wound by instruments. Several light scrub- 
migs with small sponges soaked in sterile soap solution followed Scabs 
scales, pus, mid blood disappeared, and a sterile dressing was applied 
vifhout touching the wound with the fingers. The net result o^ this 
loatmcnt showed the same improvement in the appearance of the eranu 
hition tissue as in the wounds in which Dakin's solution was also used- 
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Tlie sutures usually drop out on the fifth day and the wound is sealed iu 
a week. Simple daily dressings are done. No unusual complications or 
sequelae liave been observed or reported. 

notes on infant circusicision 

The teclmique for infant cireumcision was devised Yellen, who re- 
ported 500 cases. I have been able to collect records on 300 additional 
infant circumcisions. There were no complications noted in this series of 
SOO cases. 

The method is essentially the same as in the adult. There are a fe^y 
precautions which must be carefullj’- noted. 

All adhesions must be dissected free before appljdng the clamp. 
Ordinarily, stretching of the prepuce will permit retraction for the dis- 
section ; if it does not, a dorsal slit is done. The slit should not be too 
long, however, since difficulty in keeping the cone in place will be encoun- 
tered with a deep slit. Only a clamp of the proper size should be used. 

No sutures or anesthesia are required in the newborn. In older chil- 
dren a few interrupted sutures suffice. 
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ous and tlie materials are cheap. If tlie skin surrounding an infected 
wound is treated as if it were potentially a sterile field, the wound itself 
is spared contamination by shifting dressings. The granulation tissue 
contains most of tlie fighting forces of the body against infection. Left to 
its own devices and protected from constant recontaniination, it soon 
demonstrates its abilitj’ to combat the infection upon it. Tlie result is a 
wound covered with a red, healthy bed of granulation tissue, with all 
evidences of healing. 

lYe believe it should be constantlj’ pointed out to our resident staff tluit 
the applications of strong antiseptic solutions on granulation tissue have 
no ijower to penetrate the granulation tissue to reach infectious bacteria 
without at the same time injuring or destro3'ing granulation tissue, Avhich 
after aU is the white hope in wound healing. 

— Vernon C. David, M.D. 

Chicago, III. 
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studied at the clinic, Pumphrey"" has followed every clew or suggestion 
of other authors and of the hacteriologic department of the clinic, but 
he was not successful in discovering the ctiologic factor in this disease. 
His findings have been published elsewliere. 

None of the aforementioned possible factors accompanied regional 
enteritis freciuently and in those instances in which there was such an 
association it seemed coincidental. 

Felsen’® is the only one who nnecinivocally stated that Bacilhis dijs- 
cnierme is the etiologic factor. ^ilixteH- reported isolation of an an- 
aerol)ic streptococcus from a macerated mesenteric lymph node removed 
from one of his patients. He also sugge.sted the possibility of a racial 
liredilection because of the high percentage of Jews in one reported 
series of cases. 

Jackson’* held the view expressed previously by Bargen and Dixon’" 
that there is a relationship between mesenteric lymphadenitis and ter- 
minal ileitis and that both lesions are due to disease of the lymphatic 
•system in the region involved. Probstein and Gruenfeld-" likewise felt 
that the lymphatic vessels in the affected site are in some way respon- 
sible and these authors expressed the view that stagnation and great 
abundance of lymphatic ti.ssue in the region account for the frequency 
of attacks on the terminal portion of ileum. Certain it is that when 
the bacterial flora of the fecal current reaches the ileocecal valve, it has 
acquired its maximal degree of infectiousness and toxicity."^ The ex- 
perimental work of Reichert and Halhcs"- is of intcre.sl coneei’ning this 
]ioint. They injected irritating and .sclerosing materials into the mes- 
enteric and suhserous lymi)hatic vessels and this brought about chronic 
lynipiiedema of the intestinal wall. They believed that infection of low 
grade and concomitant chronic lymphedema are the two dominant 
features. 

W. J. Jlayo-" in a personal communication to the authors sugge.sted 
tlic possibility of .some acid-fa.st variant being resiionsiblo. He recalled 
encountering conditions early in his cai-eer like those dcscril)cd in mod- 
ern literature under the term “regional enteritis.” At that .same time 
tliere were many eases of .scrofula and tubciTulous peritonitis. JYith 
the elimination of the souree of avian and bovine tuberculosi.s. all of 
tiiese entities heeamo rare. In this eonneetion it is to be remembered 
that in instanees of Johne’s disea.se of eattlc the small inte.stiue is in- 
volved in a i)roeess similar to that of regional enteritis and a pscudo- 
tuhiM-ele bacillus is the etiologic agent .="• =•■ Felsen and Pumphrev are 
now eondueting inve.stigations which should .settle this que.stion definitely. 

Allhong], the hyimihesis that .some allergic iilicnomena are respon- 
sible has been advocated, most invc.sligatoi-s feel positive that the origin 
ot tins disease is bacterial. Us elo.se re.semblanec to Ivmphogranuloma 
ingumale. both in the stage of early involvement of the regional lymph 
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considered tuberculous. Braun® reported an inflanunatory tumor of the 
sigmoid flexure in 1908. Tietze,^® in 1920, tliorougbly reviewed the 
literature on benign granuloma up to that time. Mosehcowitz and 
lYilenslcj^,^^ in 1923, reported 4 cases, in 3 of which the colon was in- 
volved and in 1 of which the terminal ileum Avas attacked. In 1931, 
Mock presented a I’ery comprehensive article dealing with all types of 
nonspecific inflammatory tumors, principally of the colon, and he defi- 
nitely established the fact that the specific granulomatous lesions of 
tuberculosis, syphilis, pathogenic fungi, parasites, and Ijunphosarcoina 
were not to be included in the classification. However, the introduc- 
tion of new concepts regarding regional ileitis and its designation as a 
distinct clinical entity was the accomplishment of Crohn and his eo- 
workei's. Since their report in 1932, more than 100 articles have been 
imblished representing reports of more than 500 cases. In a recent sur- 
A'ey, Lick^® reviewed all of the literature in a very comprehensiA'C man- 
ner. Certainly the disease is reeeiv'ing greater recognition than formerly 
although the question of an increase in its incidence is still debatable. 
From January, 1922, to September, 1936, 39 proved eases of regional 
enteritis were encountered at the Mayo Clinic^'* and in tlic next two 
years 44 patients have submitted to operation for the same condition. 
The data used in this paper are derived from the study of these 44 eases. 

Very little has been learned about the disease since the time when the 
first case Avas reported. Its etiologj^ remains unknoAni and the ideal 
form of treatment is yet to be establislied. Eecording of additional 
cases is xaseful pending deA'elopment of a specific plan of treatment. 

ETIOLOGY 

Numerous observers liaA'c suggested possibilities as to the cause of this 
inflammatory inA'olA'cment of the intestine, but careful pezaisal of their 
studies and eA'cn intcnsiA’c in\’estigation leads one to the conclusion that 
the etiolog.!' remains a matter of conjecture. All patients Avho come to 
the Majm Clinic and who have regional enteritis are subjected to the 
follow’ing investigations preoperatiA'cly : (1) The stools arc examined for 
Bargen’s diplostreptococcus, for the bacteria Avliicli izi'oducc dysentery, 
for Mycdbacicrhnn inhcrculosis, oA’a, parasites, amoebae, blood, and pus. 
(2) The blood is tested for the presence of syphilis and for evidence of 
tlic various dyscrasias and agglutination tests are eondueted against the 
groups of intestinal bacteria, nndulant fcA'cr, and tularemia. (3) Intra- 
dermal tests for tuberculosis (Manton.x) and lymphopathia vmiercum 
(Frei) arc performed. (4) Roentgenologic studies of the tliorax are 
made to eliminate the possibility that lubcrcniosis is present. (.5) If 
fecal fistula is present, the pus and scrapings of the tissue are invest i- 
.T-ited for evidence of actinomycosis, blastomycosis, and lubereulosis. 
Postoncrativelr extensive baefei-iologic and pathologic studies are made 
of U.e bowel mesentciy. and lymph node^. In tim last twenty e.-.ses 
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most, the formation of a small, walled-off abscess wMch sometimes dis- 
charges its contents into an adjacent viscus. For instance, the terminal 
part of the ilenm may be found to communicate with the bladder, as in 
a case in which small sinuses led to these organs from a thick-walled 
abscess having a capacity of about 2 ounces. In addition, fistulous com- 
munications between the diseased portion of bowel and the abdominal 
parietes were present in 8 cases. Intraintestinal communications were 
present m an equal number of cases, but did not produce symptoms. 
These small tracts connected a coil of involved ileum and an adherent 
segment of adjacent bowel, usually the ascending portion of colon, the 
ileum, or the sigmoid flexure. In 3 instances in this series the sigmoid 
flexure Avas perforated. 



]'Ik- 1 — Regional enteritis Involving terminal portion of the ileum and the cecum 
slioTvlng the severe hyperpiastlc type of inflammatory process. 

Tile distal portion of the ilenm appeared to he the original site of 
invasion of the disease in practically all cases. The affected segment is 
readily discovered on opening the abdomen. According to our observa- 
tions the most striking gross features are the ttqneal enlargement and 
loss of flexibility of the affeetccl segment of bowel and the shortened and 
greatly thiekened mesentery in which the regional lymph nodes arc large 
and Arm. T!ie tissues have a dusky, hluish-red appearance ancl\ 
phlegmonous exndalc is distributed sparingly over the serosal coverin'^ 
of tile intestine. ” 

If olistriietion is in-ononnccd, the portion of intestine just pro.vimal 
to the Site of the disease may be oxtromcly dilated and'tiie muscular 
Clements may he hypertrophic. In flic instances in which tlie condition 
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nodes and in the subsequent stage of severe cicatricial stenosis of the 
aftected portion of boivel would suggest the same type of causative 
agent; that is, a filtrable virus. 


PATHOLOGIC MANIFESTATIONS 

The gross and microscopic appearance of the specimens obtained at 
resection showed the process to be that generally attributed to inflam- 
matory invasion. However, since the disease is of progressive natuvc, 
the exact findings depend on the phase in which the operation is per- 
formed. Generall.y speaking', the patients observed at the clinic are in 
the advmneed stages of the disease and the pathologic process has pro- 
duced unmistakable gross deformity resulting fi'om fibrotie repair after 
chronic inflammation on which acute exacerbations of the disease have 
been superimposed. The early phases of the disease are not yet sufli- 
cientlj' well known to prevent tJie performance of simple appendectomy 
when resection or a side-tracking procedure would be the more suit- 
able operation. 

Descriptions of tlie pathologic pi'oeess show striking uniformity. .i\l- 
though the terminal portion of ileum is the segment most frequently 
involved, no part of the intestinal tract is exempt (Thlde I). In 20 of 


T.vdle I 


Reoioxal Ekteritis: Site op Pathologic Process i.v 44 Cases 


SITUATION’ 

.vij.mbei: or cases 

Ueum 

20 

Jejunum and ileum 

1 

Jejunum, ileum, and cecum 

I 

Ileum and cecum 

14 

Cecum 

1 

Ileum, cecum, and a.'cending colon 

O 

Ileum, cecum, apcending and tran.svorse colon 

2 

Ileum, cecum, ascending, fran.sver.^e, and de.'-cending colon 

o 

Ileum, cecum, transverse colon, and sigmoid flexure 

I 


the 44 cases in tin’s series tiie ileum alone was affceted. The je.iumim 
was not attacked solely in any of the cases, but in 1 instance the .ie.innum 
and ileum wei'o involved and in anotJier the jejunum, ileum, and cecum 
were invaded. The ileum and eceiini were the site of the di.sease in 14 
eases (Fig. 1) ; the ileum, cecum, and ascending portion of the colon, in 
2; the ileum and the ascending, tran.sver.se, and descending jiortions of 
the colon, in 2; and the ileum ami the aseomling and transverse por- 
tions of the colon and sigmoid fic.xurc. in 1. The procc.ss was confined 


to the cecum in 1 case. 

If an external fistula wa.s pre.scnt, it was almost invariably the result 
of an' operation in which the diseased portion of bowel was incomjdelely 
removed Interna! fistula develops after ebroni.' perforation lias oc.-iirred 
The latter proec.s,s takes jilacc .so slowly that it permits segieiration of 
taminatiim materials from the general j.eritoneal cavity, or. at the 
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diameter of only a few millimeters by the piling up of fibrotie tissue 
(Fig. 3). The submueosa and mmsculai'is are greatly thickened^ their 
normal structure being largely replaced by fibrous connective tissue and 
inflammatory exudate (Fig. 4). The mesentery is very friable and 
l)leeding occurs readily. Furthermore, it is so extensively invaded by 



,i.„, ,1.0 „„.,ohod 

^Iicros.o,,ie studios foil to reveal specific characteristics. Evidence 
anj lolatmnsh.p to inhereulosi.s. sypl.ilis. actinomycosis Hod-kin s 
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is of long stiujfliijg, many exacerbations have occurred and fiiere is evi- 
dence of chronic iicrforation ; the terminal ileum and ceemu may be 
hound together in the right iliac fossa, forming a large phlegmouous 
mass ■\vliich almost requires chiseling to separate it from the iliac bone 
and parietal peritoneum. Lying between diseased portions of the in- 
testijie there may be segments whicli are apparently normal. 

When tlie resected specimen is examined, it will be found that the 
caliber of the lumen of the diseased portion of bowel is greatly reduced 
due to thickening of tlie intestinal wall. This loss of elasticity produces 



KiK- " — t'lccrotion .anU destruction of iniicni.s inombn.ne of trrminnJ portion of Ileum 
rih. .. ec. (from .sumo ense ns that .shown in Mn- 1). 


a sosgv consistency and lioselikc aiipearancc. The mucosa lurscnls a 
picture varying from tliat of edema witli mild ulcerated regions to al- 
most complete loss of all epithelial slnietiire (Fig. 2t. In the typical 
case the ulcers arc found alomr the mesenteric border and old scars tilso 
will be present immediately adjacent to the new regions of nlceiation. 
The intcrveniiur mucosa occasionally assumes a psemloi-olypoid form. 
If the terminal portion of ileum is i.ivolvctl, the nmst advanced pat ho- 
; -o rivoeess is oeneraliv in the most distal retrmn. rii.- ileocecal valve 
ften will be found entirely obliterated, its lumen beimr red, led to a 
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diameter o£ only a few millimeters by the piling np of filjrotic tissim 
(Fig. 3). The snbmncosa and mnscularis are greatly thickened, theii 
normal structure being largely replaced by fibrous connective tissue and 
inflammatory exudate (Fig. i). The mesentery is very friable and 
bleeding occurs readily. Furthermore, it is so extensively invaded by 



He n. — UoKlonnl cntoilUs involvitiK Ui<' tormina! portion of tl\o ilonm nm! tho 
llomacal valve, rvitli .•vlnio.':t complete obstruction at the valve (from .same case as 
.shown In Kips. r. am! G1. 

Ihf iiiflammalory in-oce.ss that tlic iiltaehcd portion of intestine is likely 
t«) ho inunovahh'. 

Mieroseopie studies fail to reveal speeifle characteristics. Evidence 
of any rclationsiiip to tulierculosis. syphilis, actinomycosis, Hodakin's 
disease, lymphosarcoma, or other mali>nwnt process is not dcinonstrahlc. 
The findings arc those of acute, suhacutc. or chronic hyjicrlropliic exiida- 
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tive and neci'otizing inflammation witli proliferative or reparative ele- 
ments (Fig. 5). The cells of the tymplioid series appear to predominate 
except in the early acute stages. In the usual chronic process, the small 
lyiiiphocyte, plasma cell, and filmoblastic elements are in aseendeney; 
eosinophiles occasionally are present. Submucous Ijmiphoid follicles are 
invariably numerous and are enlarged. Giant cells are encountered fre- 
quently, but this is by no means a uniform finding. These large multi- 
nucleated eells often contain particles of a crystalline or lipoid Jiature 
which have been accounted for as particles of remnants of food tliat 
lodged in the ulcerated mucosa. Focal collections of lymphocytes under 



pjir, 4. Greatly thickened mesentery enlarged Inflanimatory nod^. nar- 

rowing’ and thickening’ of intestine (from same case as shown Jn J^Jg. 

tlic serosa form tubercle-like irregularities wliich, with the giant cells, 
undoubtedly account for the erroneous diagnosis of tuberculosis .so fre- 
quently made in the past. 

In the study of twcnty-tlii'ce operative specimens, Cofl’ey” found true 
tubercles with epithcliai reaction, central caseation, and typical giant 
cells in only three specimens. Roentgenograms of tJio Ihora.v in 1)ies(! 
three cases revealed the presence of active tuberculosis and the fnbcrelc 
bacillus was also isolated from the .sputum. Jn no <-asc in Ibis senes 
‘ re the results of roentgenologic examination of the pulmonary fields 
V Void fast staining of the pathologic .sections did not reveal flir- 
ncc of .Vi/coOacicrium tuberculosis and other bacteria were not 
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encountered with any appreciable degree of uniformity. In cases in 
which the appendix could be observed, involvement consisted in peri- 
appendiceal inflammation which was the result of contiguity, a secondaiy 
rather than a primary factor. 


CLINICAL COURSE 

A clinical entity of pathologic origin as described of necessity would 
vary considerably in its manifestations, depending on the extent and 
situation of the involved segment of bowel. Generally spealdng, tbcrc 



rip. 5. — Microscopic apno.-irance of specimen taken from ileocecal viilve. (From 
same case as .^hown in Figs. 3 and C.) 


arc four jiliascs through wliieli tlie disease may pass. The earliest mani- 
festation is that of an acute inflainiiiatory lesion. As tlie terminal por- 
tion of tlie ileum is the most frequent initial site of the disease, the irri- 
tation of this portion of intestine and its adjacent peritoneum produces 
a tiicture dinicult to dislingui.sh from acute aiijiendieitis. The most fre- 
quent symptoms are fever of low grade, leucocytosis, nausea, vomitimr, 
epigastric or right lower quadrant tenderness and pain. Diarrhea and 
cramps are unusual at this stage of the process. That such s.miptonis 
are confusing is attested by the fact that twenty-four of our forty-four 
liatients were subjected to appendectomy prior to coming for treatment 
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m one of the later phases of regional enteritis. tiie disease advances, 
intermittent attacks of diarrhea are characteristic. This is tlie stage 
most frequently confused ivitli chronic nlceralive colitis. TJie typical 
s.nidromc of enteritis of loiv grade prei-ails; the patient has fever, 
anemia, a jialpahle mass in the right lower abdominal quadrant, and 
has lost Weight; his stools are loose or watery and if any pain is present 
it is mild and colicky. 

Remission of symptoms is frequent in the two stages described, but 
as the stenosing effect of the disease increases tlie pei'iods of I'clicf are 
of shoi'ter duration tlian before and arc less common. Tlie synqitoins 
typical of intestinal obstruction are superimposed on those of elironic 
enteritis. The attacks of diarrliea are more profound and are aceoin- 
lianied by severe abdominal cramps, borborygmus, abdominal disten- 
tion, or visible contracture of the coils of the small intestine proximal 
to the involved segment. Malnutrition and anemia become prominent 
features since much nourishment and fluids are lost because of the diar- 
rhea; furthermore, intake of food and fluid may be greatly limited on 
account of persistent nausea or even vomiting. 

The fourth and final jihase of the disease is attained either when acute 
obstruction is superimposed on the chronic condition or ivhen perforation 
of the bowel oecui's and formation of an abscess or fistula ensues. As 
stated previously, the fistula may eoninuinieate with an adjacent i)or- 
tion of the intestine or with other viscera or with the abdominal pariotes. 
The debility occasioned by tiie sepsis and decrease in absorption of 
nutritional elements and of fluids a.ssumes great significance and in it- 
self may be the im])ortant factor in a fatal termination. 

The course of regional enteritis as delineated is imiform only in a 
very genei’al way. In the izidividual case the fii'st signal of impending 
trouble may be the onset of the .syndrome of the late jzhasc.s, or tiie 
symptomatology may have ])rogres.scd from that of an occasional epi- 
sode of pain in the right lower abdominal quadrant or in tlie oi)igastrium 
to that of intestinal occlusion although there has been very little inter- 
vening disturbance. In an occasional ca.se, the chief com)>lainl will be 
one which is only remotely as.sociated with the malady. An instance is 
recalled in which the terminal part of the ileum was found to be the 
nidus for infectious arthritis. In another ca.se, ja-ptic nicer was thought 
to bo responsible for the pre[)randial pain and pvofouml anemiii canserl 
by molena until inflammation ami ulceration ot tiie terminal port ton of 
ileum were found through roentgenologic studies. 


r/.r.vic.vr, i'K.\Tt'tn;s 


The a"cs of tlie 44 patients reported on in this review langed from 
to 54 year.'; at the time of onset of the symifloms, altl.ongb tltl per 
leerc lcss than -fiO veai-s of age and fi4 per cent were Ii.ss than 40 
Tal-s oTage'at the onset of the iHne.ss (Tal.les II and III). The aver- 
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Table II 

Regional Enteritis: Ages and Bueation of Symptoms in -14 Cases 


Average age at onpet of symptoms 
Average age rvlien seen at clinic 
Maximal age at onset of symptoms 
Minimal age at onset of symptoms 

Average duration of symptoms before being seen at clinic 
Shortest duration of symptoms 

Tjongest duration of symptoms 


27.6 JT. 
31.4 yr. 

54.0 yr. 

12.0 yr. 
4.1 yr. 
4.0 days 

25.0 vr. 


Table III 


Regional Enteritis: Age iNcmENCE in 44 Cases 


AGK, YEAUS 

NUMBER OF 

PATIENTS 

AT ONSET OF 
SY'MPTOMS 

ON ARRIVAL AT 

CLINIC 

Loss ttuiii 20 

6 

12 

20 to 20 

Hi 

1C 

30 to 30 

14 

.0 

•to to 40 

2 

5 

50 to 50 

0 

2 


age age at llie beginning of symptoms was 27.3 years. Tlie disturbance 
had been present for about 4 years before tlie patients were seen in the 
clinic. Tlie shorte.st duration of symptoms was 4 days and the longest 
was 25 years (Table IV). A third of the patients had been sick less 


Table IV 

Regional Enteritis: Duration of Symptoms in 44 Cases 


duration of symptoms, years 




mmmm 

4 

5 1 

5 to 10 1 


20 to 25 

Cases 

1 1 

MM 

1 4 

2 1 

1 7 

1 2 

1 


Ilian 1 year and half of the patients le.ss than 2 years. The course of 
tlie disease extended over 10 years in only 3 cases. The average age of 
the 44 patients when seen tit the clinic was 31.4 years. Twenty-four 
of the 44 ])ationts were males; more than 20 ])er cent were Jews. Other 
racial jiredileetions wore not noted. The disease has not been observed 
among Negro patients at the Mayo Clinic. 

The eliief presenting eomplaints were: (1) pain, which was not of 
the eramp-Iilce charaeter tissoeiated with diarrhea, in 13 eases; (2) diar- 
rhea in 8 eases; (3) diarrhea and severe abdominal cramps in 13; and 
(4) feeal (istnla in 9. One ease did not seem to fit into any of these 
eategorios as tlie only manifestation was a palpable mass in the right 
lower (luadrant of the abdomen. 

The iiain, other than the cramiiing pain of the obstructive phase, was 
of two main types. One type was not dissimilar to the distress of peptic 
nieer. being situated principally in the epigastrium. It was dull and 
intermittent in eharaeter and usually was ]>reeij)itated or was exag- 
gerated by i-ating and was aveompanied by gaseous distention. The othe'^r 
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Table V 


Eegioxal Exteeitis: Erequency of Sigxs and S\•^tPTO^^s 
IX 44 Cases 


SIGN* OR SV.MPTOM 

XUMBER OF CASES 

Loss of weight (average loss, 21.9 pounds) 

43 

Palpable mass (positive roentgenogram) 

32 

Diarrhea (average number of stools, 3 to C) 

30 

Pever 

2S 

Obstruction 

2S 

Abdominal cramps 

25 

Anemia 

IS 

Nausea and vomiting 

IS 

Pain other than cramps 

12 

Blood in stool 

7 

Fecal fistula 

9 

Arthritis 

3 

Tarry stools 

1 

Appendectomy, on account of symptoms 

24 

Bemission of symptoms 

2S 


tj'pe of pain generally occurred in the idglit lower abdominal quadrant in 
severe episodes of a few minutes to a few hours’ duration and was n;- 
lieved on occasions b}’ catharsis or by nausea and vomiting. These sei- 
zures of pain usuall.v were not accompanied by diarrhea or l)y crani])s al- 
though three patients reported an attack of diarrhea. 

The diarrhea usually was mild and almost always it was less severe 
than that accomijanying chronic ulcerative colitis. The character of the 
stool varied from mushy to liquid and, on the average, defecation oc- 
curred three to six times in twenty-four hours during a jieriod of aetivit.^-. 
One patient reported passing twenty stools in tiventy-four hours, which 
was the maximal number. Generally, gross blood was not i)assed b\ 
rectum, although this did occur in seven of the forty-four cases. 

There was usually some cramping pain even in the early stages, al- 
though it was not severe. After .severe cramping pain l)cgan to occur 
with the attacks, there might be alternating periods of diarrhea and con- 
stipation. The diarrhea a.ssociated with thc.se intense eolicky spasms was 
of a disturbing nature nccc.ssitating frequent evaenation of tlie bowels, 
often accompanied by tenesmus. The cramjiing pain was most severe m 
the right lower quadrant of the abdomen. It was aceompanied by or was 
relieved bv the jiassage of a loo.se, watery stool containing mucus and 
much gas and occasionally by nausea and vomiting. A jialj.able mass 
in the ri-^ht lower quadrant of the abdomen, intestinal obstruction, and 
severe malnutrition were more frequent among tl.e ,.atients who com- 
nlained chicflv of abdominal cramps and diarrhea. 

Nine patieiits had external feeal fistulas, one of whom passed teees ami 
„.,s through the urethra. All of the fistulas dcvelojicil after llie perform- 
ance of inadequate operative rnanenve,^ in the region of the diseased 
mtestinc most frequently after a,.pendeetomy. The fistulas extended 
f the involved iiortion of ileiim or ecciim or Irom both sites to l)ie 
I-lTt or lower middle region of the abdominal wall. In the ease in winch 
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the tract formed a communication between the terminal ileum and the 
bladder, the sinus had no other external outlet. Four of these nine pa- 
tients also had intraintestinal fistulas. Fecal drainage from the abdomi- 
nal fistulas in five cases was profuse and generally the skin siirroiniding 
the external stoma was excoriated to the extent that it caused iniicli dis- 
tress. 

Tlie frequency of appearance of various signs and syinptoins (Table 
V) in this group of id patients was as follows: loss of weight, 43; 
palpable abdominal mass, 32 ; diarrhea, 30 ; fever, 28 ; obstrnction, 28 ; 
abdominal cramps, 25 ; anemia, 18 ; nausea and vomiting, 18 ; pain other 
than cramps, 12; blood in the stools, 7; fecal fistula, 9; arthritis, 3; 
and tarry stools, 1. Twenti'-eight patients had experienced remissions 
of their symptoms. 

Loss of weight was a characteristic feature of the disease. Each patient 
had experienced some loss of weight, varying from 2 to 60 pounds ; the 
average loss was 22 pounds. 

In the typical case the abdominal mass was found in the lower right 
side of tlie abdomen. Usually it was situated rather deeply except among 
those individuals wlio had lost much weight, in some of wliom the mass 
was visible as well as palpable. In most instances the mass was firm and 
dense and did not present the nodular liard consistency characteristic of 
cancer. It was irregular but smooth, only sligidly tender, fairly well 
fixed, and did not cause reflex rigidity of the abdominal muscles. Dis- 
tention of loops of bowel may be detected mesial to the mass both by 
palpation and by visible peristalsis. Occasionally, coils of small intestine 
are matted together below the bidm of the pelvis and can only be felt 
tlirough the vagina or rectum. In such a case, tlie differential diagnosis 
must exclude lesions of the pelvic viscera. The first evidence of an 
intestinal disorder may consist in detection of a lump in the right side 
of the abdomen or in embarrassment of the patient from cxcc.ssive rum- 
bling of gas (“growling”). 


Tlie blood is practically normal in more than half of the cases. Butt 
and Watkims^' have reported the occurrence of a macroej-tic anemia in 
certain instances of terminal ileitis. This anemia did not respond to the 
administration of the antianemic factor effective in pernicious anemia- 
however, spontaneous recovery from the anemia occurred following suc- 
cc.ssful extirpation of the diseased segment of bowel. Tlie anemra en- 
emintercd among eighteen of the patients who had regional ileitis was 
typically a mild hyjiochromie anemia, although a severe toxic type of 
anemia was present in a few cases in which the chief complaint Jiad been 
m-ere cramps and diarrhea. The patient whoso concentration of hciiio 
vlohm was lowest had 9.5 gm. por 100 c.c. of blood; ervthroevtes niim 
berod 3,200,000 per eiihie millimeter of blood. In the ehronic'phases of 
the disease, the number of leucocytes was found to be normal or onlr 
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slightly elevated if complications were not present; however, tlic sedi- 
mentation rate of erytlu'ocytes was eharacteristieall.y increased. Tiie 
chief features of the other symptoms have been outlined. 

KOEXTGENOLOGIC EXAMINATION AND MANIFESTATIONS 

The barium meal and the barium enema are hotli used as means of in- 
vestigating tlie cecum and terminal portion of ileum and each inetliod lias 



, proponents (Figs. 9 and 7). At tl.c Mayo (’Imm. ,1„. l.armm ..n-nm 
used as the preliminary mode of fillim: the houv/ preparatm-y neml- 
Xic es-amination. W..her=-- stated that w,.h the eontraM enema 
u n- the ileum are well elevated out ot tie- P-lvis. are distended. 
dTrc "rcadilv manipulated under n.enfgenose„,.,e rontn.l hy /adpatmn 
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through the abdominal Avail. Furthermore, one must not overlook the 
danger of filling the proximal part of the intestine ivith a substance 
wliich Avill pass through the partially obstructed lumen intli difficulty. 
Conversion of partial occlusion into complete obstruction is a conceivable 
result Avhieh may have grave consequences. However, the proximal por- 
tion of ileum of iiecessitj' must be examined after a contrast meal and 



Iherefore tlie meal is given if a more extensive or eonfirmatorv investirr-, 
lion IS desired. ‘ 

lVeher=^ - h.,s eorrelated llie roentgenologic man ife.slal ions with the 

1 is u I’"”"’’""'" ‘•''’""“•'•''•isties ami has deserilied two general 1 vnes 
nord p.etnre of the conditions found „n examination with the'eon- 
..ud.a ,s unsnrpa.ssed: -With the hyperplastic character of Z 
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pathologic process in predominance, then the roentgenologic manifesta- 
tions will he such as are directly or indirectly attributable to hyperplasia. 
Such changes are narrowing of the lumen due to encroachment on it bv 
the more or less markedly thickened intestinal wall; shortening of tlie af- 
fected segment, due to contraction of the hyperplastic tissue; loss of 
normal pliability and mobility noted when the diseased intestine is ma- 
nipulated during the roentgenoscopic examination. With ulcerative fea- 
tures in predominance pathologically, these will he prominent in the 
roentgenographic picture. Narrowing, shortening and rigidity of the af- 
fected segments will not be so manifest, but revealing changes are to be 
looked for in the pattern of the mucosal relief of the ulcerated segment. 
Normally, the relief is abundant, but local or general denudation of the 
internal surface of the intestine is exhibited roentgenologically by a flat, 
moist, stippled relief which is readily recognized as abnormal. The usual 
combination is that of hyperplasia and ulceration, with the former jire- 
dominating. A purely hyperplastic form is only a little more apt to conic 
under observation than a purely ulcerative form. Such complications of 
this kind of regional enteritis as intra-abdominal and external fistula are 
demonstrable at roentgenologic examination witliout great difficulty.” 

Kantor^® listed four chief changes in the ileum; (1) a filling defect 
just proximal to the cecum, (2) abnormality in contoui' of the last filled 
loop of ileum, (3) dilation of loops of ileum .just proximal to the lesion, 
and (4) a "string sign” representing the actual lesion. 

Thus, the roentgenologic findings are eharacterisfic of fhe disease. 
However, they are not pathognomonic because they occur to a certain 
extent in association with other stenosing lesions of fho fciminnl part of 
the ileum. The differential I'oentgenologic diagnosis as regards intestinal 
neoplasm affords no difficulty with the exception of those lesions which 
have caused peiToration. And even in such cases, careful examination 
shows the malignant process to be more abruptly demarcated and the 
mnco.sal pattern completely eradicated, aiul on palpation the lesion is 
hard and knotty owing to induration. Tnfaerculous enteritis affords the 
greatest difficulty in diagnosis and it may be a 2 )roblom for even the most 
experienced roentgenologist. The general fcatnrc.s of both forms of 
enteritis are much the .same. IIOAvovcr, Weber"®' lias noted that the fii- 
berculous intestine has a rougher and more corrugated appearance 1 lian 
one affected hy I’cgional enteritis and the changes correspond <o the more 
irregular development of the uiccrohypcrjdastic process. I'/xtrninlestinnI 
foci of tuberculosis, especially of the lungs, iifloi'd the final difierential 
factoi'. It is conceivable that nonspecific enteritis could occur in the 
presence of an active tuberculous focus, but wc are inclined to classify all 
such lesions ns tubcrcnlnns. Xonc of the 44 cases of rctrimial enteritis in 
this series showed any rncnt"cno)ogie evidence of pninionary tuFiciciiIosis. 

The intestinal tract was e.xaminod rocnlgcnniseop/cally in 2!) i,i (he ease- 
bv use of contrast media. In d msUinccs (he investicatio,, was omitted 
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because of the presence of obstruction. The diagnosis of regional enteritis 
was correct in 36 of the 39 cases. The results of examination of the films 
in the 3 remaining cases were negative as far as the presence of any such 
process was concerned. 

DIAGNOSIS 


If the diagnosis of regional enteritis is to be made before operation is 
undertaken, the symptom complex must be borne in mind constantly. 
Even then, in an isolated case, the patient may come to operation with- 
out a suspicion as to the true nature of the condition having been ex- 
pressed. In our series of cases an incorrect diagnosis occurred most fre- 
quently among those patients who had not experienced s 3 unptoms as- 
sociated with the gastrointestinal tract. The presenting complaint was 
pain low in tlie abdomen and on e.xamination a tender pelvic mass could 
l)e palpated in the region of the uterine adnexa. An ovarian or tubal 
abscess was the logical diagnosis. The real cause of the trouble was onl.y 
determined at the time of operation. 

The features of particular importance in making the diagnosis are: 
(1) acquaintance with tlic protean manifestations of the disease; (2) 
])resentation of a history suggestive of the ailment which generalh’ in- 
cludes a report of previous appendectomy, pain, or cramps that have 
lieen espceiallj’ prominent in the right lower quadrant, bouts of mild 
diarrhea, loss of weight, and fever of low grade; (3) an examination 
which reveals a mass in tlie right lower quadrant of the abdomen or evi- 
dence of the formation of fi.stula, emaciation and anemia, scar of a previ- 
ous appendectomy', evidence of intestinal obstruction, excessive peri- 
stalsis, borborygmus, and abdominal distention ; (4) roentgenographic 
evidence of a stenosing lesion of the cecum or of the terminal portion of 
ileum; and (:3) ruling out of all other lesions which, if present, could 
produce a similar syunptom complex. 

Tlie roentgenologic findings are by far the most important element in 
making a definite deduction ; in fact, the diagnosis must be largelj' a mat- 
ter of conjecture until the definite deformity of the bowel is visualized 
by the use of contrast media. 


Of the conditions that must be considered as a possibility in attempting 
to make a differential diagnosis, chronic ulcerative colitis probably takes 
first place ; especially is this important because chronic ulcerative colitis 


IS most efi’eetively treated by medical means; whereas, regional enteritis 
IS a surgical problem. Generally, the distinction can be made readily by 
the use of the sigmoidoscope and barium enema in conjunction with a 
consideration of the clinical features. However, the diagnosis is more 
■linieiilt, to make in the a to 10 per cent of patients who have chronic 
ulcerative colitis and among wliom tlie ulcerative process involves the 
proMuial portion of the colon and the rectum is normal. Xevertheless 
examination with tlie aid of the barium enema usually will furnish suf- 
ficient 111 formal 1011 on which In make the disi inetion. 
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pathologic process in predominance, then tlie roentgenologic inanifcsfa- 
tions will be such as arc directly or indirectly attributable to hyperplasia. 
Such changes are narroiving of the lumen due to encroacliment on it by 
the more or less markedly thickened intestinal wall ; shortening of the af- 
fected segment, due to contraction of tlic lij^perplastic tissue; loss of 
1101 mal pliability and mobility noted when the diseased intestine is ma- 
nipulated during the roeiitgeiioscopic examination. Witli ulcerative fea- 
tures in predominance pathologicallj’’, these wiU be prominent in tlie 
roeiitgenographic picture. Narrowing, shortening and rigidity of tlie af- 
fected segments will not he so manifest, but revealing changes are to be 
looked for in the pattern of the mucosal relief of the ulcerated segment. 
Normally, the relief is abundant, but local or general denudation of the 
internal surface of the intestine is exhibited roentgenologically by a flat, 
moist, stippled relief which is readily recognized as abnormal. The usual 
combination is that of hyperplasia and ulceration, with the former jire- 
dominating. A purely hyperplastic form is only a little more apt to come 
under observation than a purely uleei'ative form. Such com])lications of 
this kind of regional enteritis as inti’a-abdominal and external fistula are 
dcmonsti’able at roentgenologic examination without great difficulty." 

Kantor’“ listed four chief changes in the ileum: (1) a filling defect 
,iust proximal to the cecum, (2) abnormality in contour of the last filled 
loop of ileum, (3) dilation of loops of ileum just proximal to the lesion, 
and (4) a "string sign" representing the actual lesion. 

Thus, the roentgenologic findings are eharaci eristic of the disease. 
However, thej' are not pathognomonic because they occur to a certain 
extent in association with other stenosing lesions of the terminal part of 


the ileum. The differential roentgenologic diagJiosis as regards intestinal 
neoplasm affords no difficulty with the exception of fho.se lesions udncli 
have caused perforation. And even in such ca.ses, careful examination 
shows the malignant procc.ss to be more abruptly demarcated and the 
mueo.sal pattern eompletcly eradicated, and on palpation the lesion is 
hard and laiotty owing to induration. Tuberculous enteritis iifibrds tlie 
greatest difficulty in diagnosis and it may be a problem for oven the most 
e.xperienced roentgenologist. The general features of both foims of 
enteritis are much the same. However, ‘Weber-®’ has noted that tlie tu- 
berculous intestine 1ms a rougher and more corrugated appearance than 


one affected by regional enteritis and the changes correspond to the more 
irregular development of the ulcei-ohypcrplasfic prace.ss. J'j.xtraintestinal 
foci of tuberculosis, especially of the lungs, itftord the final difleivntial 
factor. It is conceivable that nonspecific enteritis eonld occur in the 
nrcsence of an active tiihcreulons focus, bnf we are inclined to classily jill 
such lesions ns tuberculous. .None of the 44 ca.ses of rcn-ional enteritis in 
this series .showed any rocnttmnologic evidence oi pulmonary tiibcrciiloM’i. 
Tlie intcstiiinl tract was examined rocnfgcnoscopically in t!!) ot liic eas.s 
bv use of contrast media. In 5 insfancs the investieatim. was .muttci 
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have had a Avide experience. However, the probability that tliese in- 
dividuals may later experience a relapse and that the disease will pro- 
gress to its later stages is something which can be determined only by the 
lapse of time. Certain it is that among those individuals who have ex- 
perienced progression of the disease to the extent that there is ulceration, 
stenosis, malnutrition, obstruction, fistula, or formation of abscess sur- 
gical intervention is the only means of combating the irreparable damage 
to the intestine. 


In 32 of the 44 cases here recorded, a preliminary course of medical 
treatment had been followed for as long as 4.2 years. In the majority the 
therapy was sjTuptomatic and was given without knowledge of the under- 
lying pathology, but according to the histories of the whole group of pa- 
tients almost every conceivable mode of attack in the physicians’ arma- 
mentariiun had been given a trial without allaying the inevitable terminal 
stage. One patient was observed for a period of seven years and during 
that time underwent three abdominal operations for other conditions. 
The progress of the intestinal process Avas observed on an average of ev- 
eiy tAvo years and in the interval betAA'cen operations a medical regimen 
Avas carried out AA’ith excellent cooperation betAveen physician and pa- 
tient. At the end of the seventh year and at the time of the third opera- 
tion it Avas observed that obstruction of the terminal portion of ileum 
had become severe, uitraileal fistula betAA-een the coiled loops of thickened, 
soggy intestine had occurred, and the involvement had extended from the 
original site in the terminal part of the ileum to include almost five feet 
of the boAA'cl immediately proximal to the original lesion. The patient 
had lost fifty pounds and Avas greatly disturbed by severe abdominal 
cramps and spells of nausea and A’omiting and she Avas decidedly re- 
stricted in her activities because of cA-acuation of lier boAvels ten to fifteen 
times daily. It aa'os evident that this patient’s condition did not AA-arrant 
further temporizing and her physician referred her to the clinic for sur- 
gical attention. Resection aa-rs carried out in one stage, remoA'ing all of 
the inA-olA’cd portion of ileum, the cecum, and ascending colon, AAuth AA’ide 
extirpation of the mesentery and large mesenteric nodes. Tlie eontinuity 
of the boAvcl AA-as re-established hy ileotransverse anastomosis. A more 
difficult resection coAild not be imagined as the aa’IioIc of the terminal 
segment of ileum and the cecum formed one large, beefy, phlegmonous 
mass, Avhich Avas adherent in the right iliac fossa and had to be freed 
from .such retroperitoneal structures os the ureter, ovarian vessels, and 
iliac vessels. The patient’s ]iost operative course A\-as uncomplicated ex- 
cept that there Avas some infeetion of her A\-ound. One year later siic 
reported a gain of thirty pouiuls, freedom from all diseomfort. and a 
normal state in all respects except a tendency to have loose bowel movc'- 
ments (averaging about four stools daily). 


It is difileiilt to under.stand Iioav any ]>hy.sician could 
advise such a jiatient to forego surgical intervention and 


conscientiously 
to continue to 
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Odicr k-Kions (o i)c .lonsidorcd iire llio specific gramilomas, such as tu- 
Jticu osis, sj pililis, aclinoniycosis, amel)ic or parasitic tiiiiioi'S; various 
typos of nialifinancy, sucIi as scirrlioiis carcijioma, iymphosarcoma or 
llod-rkiii’s disease, and mass-prodncin-r lesions of Uw female adnexa and 
(Cial iipjjcndix. If is certain that the malignant processes and the mass- 
producing lesions cannot he. ruled out definitely except by performing an 
exploratory operation. 


If a fecal fistula is present, besides making an inve.stigation for acid- 
fasl bacilli and sulfur granules, one must take into consideration the pos- 
sibilit.A of a ioreign body, a])i)endieeal abscess, or .seepielae of a surgical 
accident being jiresent. 

inally, the diagnosis is achieved when clinical .su.spicion has been 
fortified liy a suggestive rocnfgenograpiiic deformity and the elimination 
of all other ctiologic factors to such an extent that laparotomy is deemed 
.iustifiablc. However, the diagnosis is accomplished with certainty only 
alter flic disea.sed portion of bowel has been resected and examined 
grossly and microseopienUy. 

In one-fourth of the cases the condition had been diagnosed correctly 
liriov to observation at the clinic. In the remainder of the cases the 
order of freciueney of other diagnoses avos as follows: appendicitis, 
chronic ulcerative colitis, amoebic dysentery, fecal fistula, tumor of the 
bowel, duodenal ulcer, pelvic tumor, tuberculosis of the cecum, intestinal 
olwtruction, and irritable bowel. Sixt.A'-.seven different diagnoses were 
made in 35 of the ca.ses; in 9 cases a diagnosis had not been made; 40 of 
the 44 case.? were correctly diagnosed at the clinic before surgical inter- 
vention. 

The presence of three cardinal features is of great aid in reaching a 
correct diagnosis. Iir our series a palpable mass was present in 31 cases, 
ebronie ob-struclion of tlie .small boAVcl occurred in 28, and positive signs 
wei’c observed on iventgenoiogic examination in 36 ont of 39 cases. The 
remaining 5 were not gi\’en cither the barium meal oi' the enema as ob- 
strnetion was nearly complete. Of fhe 44 cases, only 2 did not have any 
of these features ; 21 exhibited all tliree features, and in 12 others only 
one of the three features was lacking. Of 9 cases in which only one fea- 
ture Avas present, roentgenographic CA’idenee of the disease Avas obtained 
in 6, oljstruction Avas found in 2, and a palpable mass AA'as detected in 1. 

It is GAudent that in 95 per cent of the eases some of the three features 
will be found in combination, and, if the history is suggestive, if the 
roentgenologic examination of the thorax does not reveal a tuberculous 
process, if fever of low grade is present and the sedimentation rate is 
elevated, the clinical diagnosis is assured as nearly as is possible before 

exploration. 

TEEATMENT 


There is no knoAAOi medical regimen of value in curing tins malady. 
Spontaneous cures have been recorded by the majority of observers Avho 
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phase, a simple short-eircuiting operation carries a very low mortality 
and provides an opportunity for the diseased segment of howel to im- 
prove bs’’ being placed at rest. If the trouble continues to advance 
subsequently, resection can be undertaken with the advantage of having 
one stage of the operation completed and of having the organism adjusted 
to the unnatural fecal pathway. 

For those among whom the pathologic process is so far advanced that 
temporizing has nothing to offer, primary radical extirpation of the dis- 
eased segment, if at all feasible, has much in its favor. This is particu- 
larly true if only the terminal portion of ileum is involved, or, at the 
most, the terminal part of the ileum and its adjacent colonic segment. In 
these instances, there is the choice of perfoiming ileocolostomy -with or 
without division of the ileum and of making a resection at that same time 
or at a subsequent time. In the advanced stage of the disease, such as 
was present in the majority of our eases, obstruction, fistula or both have 
developed and side-to-side ileocolostomy without transection of the ileum 
would only pai'tiallj' deviate the fecal current, and the cramping pain, 
reflex nausea and vomiting and even the diarrhea would not be com- 
pletely relieved. With this situation obtaining, the patient can make very 
little headway in preparation for the second stage of the operation. 
Furthermore one is frequently disappointed if it is expected that with 
the involved segment only partially at rest tlie infection will subside and 
will permit resection to be made more easily. If ileocolostomy alone is to 
be employed, it is true that the fecal current can be side-tracked com- 
pletely by transecting the ileum proximal to the diseased region and by 
inverting the distal stump. However, if the obstruction is severe an al- 
most “blind segment” obtains and there is the possibility that a blowout 
of the closed stump will occur. Also, reflex disturbances and toxic mani- 
festations continue unabated in some of the cases. Extension of the dis- 
ease has been Iniomi to occur between tlie two stages of the operation 
with ensuing involvement of tlie region of anastomosis. Should the dis- 
ease extend after ileocolostomy, which lias been accompanied bj- transec- 
tion of the ileum in an uninvolvcd proximal segment, it would seem 
highly probable that the spread occin-red liy way of the diseased mesen- 
tery and lymphatic structures which were left in situ. 


When ileocolostomy is made to prevent the flow of feces thromih a 
fistulous tract, it is evident that the entire fecal current must be side- 
tracked. Even then, although the feces no longer extrude through the 
abnormal opening, the origin of the tract in the infected segment of 
inteslinc has not been disturbed and will not close. Occasionally, when 
a large (luantity of fluid and unabsorbed elements of food are bein" lost 
through an c.xternal fistula and there is severe excoriation of the ab- 
•lominal skin, if, would seem logical to precede resection bv diversion of 
the intestinal contents as described. Tims roliabililation in this wav un 
doiihtedly would make the risk of re.scction le.ss. However it is uimsual 
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adhero to u rc-MRum tl.at, if carried furtl.er, would certainly have had a 
disastiouh result. Anyone who has observed a ease such as that described 
or wJio has seen the irremediable damage sustained by the affected se-- 
ment o intestine must realize that there is no Icnown medical treatment 
that will dissolve the tibrotic stenosis which has replaced the normal ele- 
ments ov that will close the festula that develops in the later phases of 
terminal ilcitis. However, it is conceivable that a specific remedy may 
be found eventually that will allaj" the disease in its early stages or will 
prevent recurrence of the process after surgical removal of the damaged 
or fistulous bowel. 


luenty-seven patients had undergone some operation before coming 
to the Jlayo Clinic. These procedures consisted of 24 appendectomies, 
fi ilcoeolostoniies, and 4 resections. Exploration or drainage of an abscess 
brought the total to 41 operative procedures. Sixty-two operations have 
been performed at the clinic on this same group of patients, bringing the 
total number of surgical interventions for the 44 indi\ddiials to 103. 

After surgical intervention has been decided on, much further thought 
and considei'ation will be rcquii'cd to determine the exact procedure most 
suited to the case (Table VI). Should one attempt resection and anasto- 


Tjible it: 


Hegiox.\l Exteritis: DET.\n,s of Sdegical Treatment in 44 Cases 


SURGICAL technique EMPLOYED 


, SUBTOTALS 


End-to-side 

1 

14 


Side-to-side. Cut across in 3 cases, not cul 

IS 



across in 10 



One-stago re- 

Ileocolostomv and resection of transverse 

12 

14 

sectiont 

colon, side-to-side 




Eeoeolostomy and resection of ascending 

1 



colon, end-to-side 




Exteriorization 

1 


Two stage re- 

Ileocolostomy with transverse colon, side-to- 

12 

15 

section 

side 




Ileocolostomy with ascending colon, end-to- 

o 



side 




Heo-ileostomy, side-to-side ) 

1 


Exploration 

With freeing of adhesions | 

1 1 

1 


♦One ileostomy performed. 

fWitzel enterostomy also performed at tlie time of resection in S cases. 


inosis in one stage, which ivill save the patient time and expense, or would 
it be move judicious to approach the problem conservatively by making a 
simple ileocolostomy as a primary pi’ocednre, cavrying out a resection 
onlj’’ after a period of observation ? Curiouslj', experience lias led to the 
practice of employing tlie more radical procedure in those cases in which 
the pathologic process is most advanced and in which, from a theoretic 
standpoint, the operation is not likely to be tolerated well. The logic of 
this is readily discernible when one recalls that in the early stages of the 
disease the process has been Iniomi to subside spontancousl}'. In this 
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■which embolism, intestinal obstruction, and hemorrhage occurred, death 
ensued. Severe debility associated ■u’itli a state of defici&icy and pneu- 
monia was responsible for one additional deatli. 

One to two years after surgical treatment, 4 patients were dead, 5 were 
in good health, 2 were either unimproved or were in a worse condition 
than before operation, and 3 reported a gain in weight hut tlie latter had 
been operated on too recently to foretell their ultimate course (Table 
VII). 

Table VH 


Rf.oional Enteritis: Pesults op Surgical Treatment in 4-t Cases 
(G llo. to 2 Yr. Postoper.atively) 


.STATUS 

operation 

ileocolostom:y 

i OXE-STAGE 
KESECTIOX 

' TWO-STAGE 

RESECTIOX 

EXPLORATION 


4 

1 

O 


Good 

0 

12 

12 


Poor 

2 




tVith persistent 

o 




fistula 





Unchanged 


1 

1 


Kot reported 




1 

Total 

14 

14 

15 

1 


In several of the cases in which resection in two stages was performed, 
ilcocolostomy had been carried out primarily, but continuation of the 
symptoms or progress of tlie disease was responsible for tbe decision to 
employ resection. The average time between stages was three montlis, 
although in one ease resection was carried out within two weeks of the 
lime of ilcocolostomy and in another, one year lapsed before the second 
operation. The type and situation of the anastomosis in the 15 cases is 
of intcrc.st: In 12 instances ilcotransverse colostomy was performed and 
in 2 the ileum was attached to the ascending colon. Twelve of the 14 


ilcocolostomies were made by lateral anastomosis and 2 were effected hv 
cncl-to-side union. The ileum was transected and the distal stump in- 
verted in 3 of these cases. In tlie remaining case, the midileum was in- 


volved and side-to-side ilooilcostomy was performed and was followed si.v 
months later by removal of the segment. The terminal portion of ileum 
eeenm, nseonding colon, and a part of the transvcr.se colon were removed 
in 10 eases; in 3 the resection embraced the. terminal portion of ileum 
eeenm. and first portion of the ascending colon; in 2, a large segment of 
the involved midilenm alone was extirpated. One patient was .sub.iectcd 
to anotlior anastomosis between the ileum and sigmoid two yearn after the 
original resection was iierformcd because of a recurrence at the site of 
the anastoniosis and in the transvcr.se colon. The patient died and this 
V.is the only surgical death in tlie group. His death followerl A . i 
ment of a fecal fistula, infection of the wound, and general sepsis. 
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I’or llio fislnla aoeompaiiyinn- regional orUcritis to be tliat extensive; the 
debility wliieb is present is generally that occasioned by the presence of 
the disease I’allier than by loss of the substances mentioned. For this 
reason very little is attained by a simple sbort-eircuiting procedure. In 
the 9 eases of fecal tistnla, IS operations had been performed before the 
patients came to the clinic and regardie.ss of these procedures the fistula 
had not been eliminated. Jhc fact is that in eacli instance the fistula oc- 
cuned alter performance of an operation at wliich time the diseased 
bowel was not. removed. 

hat may one e.xpeet from resection and anastomosis in one stage 
when the disease already has progressed to a late phase? It will be 
found that the patient obtains relief from his discomfort, that extensive 
progress of the disease towai'd an nninvol'vcd I’ogion is obviated as nearly 
as ])ossible, that leeal fistulas are eliminated if present, and that the likeli- 
hood of occurrence of a fistula postoperatively is e.xtreinely remote. Also, 
the return of the patient to his normal pursuits has been expedited by 
many months. The only question then is : Does an operation in one stage 
subject the patient to an unjustifiable and avoidable risk? Observations 
do not warrant such a conclusion if one considers the results obtained in 
properly selected cases. Jlost of the patients who had regional enteritis 
were in the period of life in which surgical intervention is withstood 
particularly well. Also, the attending circumstances seem to militate 
against the likelihood of the occuiTence of that most dreaded and very 
frequent complication of intestinal surgery; that is, peritonitis. The 
infection in the wall of the intestine has exposed tlie peritoneal cavity 
to contamination for such a lengthy period in most cases that consider- 
able immunity to subsequent infection has appai’entl.y ensued. Pei'i- 
tonitis was not the cause of death in any case in our series. 

Among older patients, in the upiJer limits for the occurrence of such a 
process, and particularly among those who have involvement in several 
regions of the small intestine, the conservative procedure would seem to 
be a necessity. This is especially true if an abscess has formed. The sur- 
gical procedures undertaken on behalf of the patients in our series con- 
sisted of 14 side-tracking operations (13 ileocolostomies and 1 ileostomy) ; 

15 resections in two stages, 14 resections in one stage, and 1 exploration 
with the freeing of adhesions (Table VI). 

Of 14 exclusion procedures (ileocolostomies), 13 were effected by side- 
to-side anastomosis (12 to the transverse colon and 1 to the descending 
colon) ; in 1 ease the intestines were anastomosed end-to-side. In 3 in- 
stances’ the ileum was divided and the distal stump was inverted. The 
ileostomy was of the loop type, with both the distal and proximal stomas 
exteriorized. The postoperative complications in these eases were aeute 
diarrhea 2 patients ; fecal fistula, 1 ; infected wound, 2 ; otitis, 1 ; intes- 
tinal obstruction, 1; hemorrhage, 1; and embolism, 1. In the cases in 
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sitating subsequent!)' a total exclusion operation, after vhieh the patient 
died of obstruction. The fourth death was that of a bor for ■whom 
ileostomy had been performed. An inadequate resection liad been car- 
ried out elsewhere (apparently a short segment of ileum had been re- 
moved and the remaining ileum had been anastomosed ■with the cecum 
which was very likely diseased). Furthermore, the involved mesentery 
and regional Ijonph nodes were only partially removed in order that the 
cecum and ascending colon might remain in situ. Eecurrent sjTnptoms 
of a fulminating character soon made themselves manifest and, Avhen this 
patient came to the clinic less than a year after the resection, involve- 
ment had extended distal to the original site as far as the sigmoid flexure. 
Fifteen days postoperatively, death ensued from a combination of condi- 
tions: deficiency, anemia, toxemia, hemorrhage, and pyoderma gan- 
graenosum. 

Two patients died after anastomosis and resection were perfoi-med in 
two stages. Both had had inadequate treatment although according to 
the history the disease was extensive at least two years before they came 
to the clinic. One of these cases was that of a man, aged 30 years. After 
the inadequate resection, he was fairly well for one and one-half years. 
Recurrence or continuation of the disease resulted in involvement of the 
distal portion of ileum and of the ascending, transverse, and descending 
colon with perforation and -wath formation of an abscess. Ileosigmoidos- 
tomy was performed but the patient died thirty-six days postoperatively. 
The other death occurred nine months postoperatively and has been de- 
scribed pre\-iously. In this case, also, the colon was extensively involved. 

The single death, three months after the one-stage procedure was car- 
ried out, apparently would have occurred regardless of the tyjie of treat- 
ment employed. All of these deaths, except one, occurred among patients 
who were at either one or the other of the extremes of the age group for 
the disease; that is, they were either in tlieir teens or were more than 50 
.vears of age. It would seem tliat both llic old and the young who have 
regional enteritis ai-c particularly .susceptible to the disease or are less 
]>ronc to develop resistance and immunity to its progress tlian are those 
of middle age. It will be found also that three of the deaths occurred 
after recurrence or extension of the inflammatory process had taken ])lace 
with involvement of a large part of the colon. If such an eventuality 
transi)ires, tlie outlook is always extremely grave and surgical uitcrvcn- 
tiou has been fruitless. 


.\ resume of tlic results from all types of surgical treatment shows that 
improvement occurred in 33 eases (including 1 in which exploratimi 
alom. was performed), that impi-ovement did not occur in 4 cases (hat 5 
surgicA deaths look ]dace. and that 1 death ensued three months nost- 
opcratively :uul another nmo months l.ostoperativelv. Three of the 
deatl^H were detmitely attributable to e.vtensioti of the disease. The oimra 
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The other postoperative complications among tliis group of patients 
were: pneumonia in 2, epididymitis in J, gastric retention in 3, fecai 
fistula in 2 (closed spoiUaticonsly), and phaiyngitis in 1. 

Wlmt were the results o£ the two-stage procedure? There were 2 
deatlis, the one aforementioned and one nijio months postoperatively 
( Table ^^1). In the latter instance, even at the time of the resection, 
the process had extended to the transverse colon. Diarrhea had increased 
in severity and there was an ensuing deficiency syndrome simulating 
pellagra. Finally, pneumonia was superimposed and death oeeim-ccl 
One of the 23 patients reported being in the same condition as before 
operation; 12 were well and had gained on the average about fifteen 
pounds. However, less than six months had lapsed since completion of 
the surgical trcatincnt of 4 of the latter group and the ultimate results 
are not yet certain. 

Fescction in one stage was performed with 13 anastomoses of the ileum 
to the transverse colon or to the hepatic flexure. Simple exteriorization 
of the terminal portion of ileum and ascending colon, as a modified 
iilikulicz proeodure, u'as effected in 1 instance. A side-to-side inoscula- 
tion was used in all except 1 case in which end-to-side union was made. 
A Witzel tjTJO of catheter enterostomy was provided proximal to the 
anastomosis in 8 instances. 

There were no surgical deaths among patients who had a resection in 
one stage (Table VII). The complications enconntei'ed included abscess 
in one case, infected wound in 3, ileus in 2, gasti’ic retention in 1, aciite 
dilatation of the stomach in 1, embolism in 1, and pneumonia in 1. 

The results of such treatment Avere as folloAVS ; One patient died four 
months postoperatively from multiple thrombosis of doubtful association 
Avith the disease under consideration. Taa^cIa'c patients reported good re- 
sults including an increase in AAmight from ten to thirty pounds. One 
patient ’s condition aaus seemingly unchanged : the diarrhea persisted and 
a seclusion type of personality had dcA'eloped. HoAA'eAmr, 4 of the patients 
AA'ho stated that they had made good progress mentioned having three to 
six loose boAvel movements daily. The length of time since surgical inter- 
ference AAms more than one year in 9 instances; it AAms less than that in 
the remaining 5 eases of the group. 

A study of the causes of death furnishes some A'ery interesting in- 
formation concerning the selection of operation. Four of the patients 
died after performance of a short-circuiting operation ; in 3 of these eases 
the procedure was performed as the first stage of a tAvo-stage operation ; 
in the fourth ease ileostomy Avas provided in an attempt to place a com- 
nletely invoF^ed colon and ilenm at rest and Avas intended only as a 
mlliative measure. The 3 patients having ilcocolostomy died from cm- 
Unlism hemorrhage from the ulcerated portion of ileum left in situ, and 
failure to transect the ilenm in which a fecal fistula Avas present, neees- 
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consideration of postoperative care, emphasis has been placed on the 
necessity of directing attention towai’d tlie correction of nutritional dc- 
ficiencj' and to keeping the intestine decompressed. The use of a high 
concentration of oxj'gen in the inspired air has lieen found efficacious for 
tliis latter purpose. 
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tivc inorlality rate based on the total iiuinber of cases was 11.5 per cent, 

but, if calculated on tlic basis of the number of operations, it was 8 per 
cent. 

Postoijcrative care undouljtcdb- lias much to offer toward decreasing 
mortality and morbidity among these extremely iU patients. Besides 
the usual symptomatic care accorded patients after operation, there are 
t.M 0 phases of tlie condition of patients who have regional enteritis that 
are particularly worth j* of considei'alion. First, severe deficiency in 
nutritional elements has oceurred as a result of the inroads of the disease 
<nid for several days after operation nothing can be taken br' mouth to 
replenish tlicse deficient stores. The judicious use of crystalline rltamins 
in solutions intravenouslj’’, restoration of basic elements by intravenous 
administration of sodium chloride and calcium chloride, replacement of 
serum proteins and of hemoglobin by transfusions of blood, all have a 
place iir properly selected cases. Seeondlj', measures for decompression 
of a diseased bowel or, better still, the prevention of distention, reten- 
tion, and ileus have a prominent place in postoperative therapy. Trans- 
duodenal continuous aspiration (Paine and AVangeustcen®') is institrrted 
at the earliest sign of such an occurrence. A rectal tube is inserted at 
regular intervals to prevent excessive accumulation of colonic pressure. 
In the majority of the cases in which ire liave employed resection in one 
stage, a AA^tzel type of enterostom.y made i^roximal to the anastomosis has 
been provided at the time of the radical procedure. Gentle suction 
(about 30 cm. siphonage pressure) is applied to the catheter in the same 
manner as to the AVangensteen duodenal tube. This in itself is usually 
sufiScient to keep the bowel decompressed. Eecently, the Boothby,^- 
Lovelace,^^ BulbuUan^^ oxygen apparatus has provided a very valuable 
addition to our armamentarium. The value and mechanism of an iutaJve 
of a high percentage of oxj'gen in decompression of the bowel Avas noted 
by Pine, Sears, and Banks^^ in 1935. AVith tlie development of an ef- 
ficient, eommnient, and cheap apparatus for administration of 90 to 95 
per cent oxj’'gen, the procedure is feasible clinically and is highly ef- 
ficacious therapeutically. 

SUMMARY 


The subject of regional enteritis has been considered from a general 
historical standpoint. Specific data obtained from the study of forty-four 
prOAmd cases of regional enteritis have been presented. A eonjecture as 
to the role of a filtrable Aurus as a causath'e agent has been adAuanced. 
The occurrence of three cardinal features, that is, a mass in the right 
loAver quadrant of the abdomen, the presence of chronic intestinal ob- 
struction, and positive roentgenographic details, has been shoAvn to be 
present either singly or in combination m 95 per cent of the cases re- 
Li-ted in this series. Surgical procedures have been discussed m detail, 
So their probable relationship to recurrence and to fatalities. In the 
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REPOET OF THE ELEVENTH :MEETING OF THE 
INTERNATIONAL SURGICAL CONGRESS, BRUSSELS, 
BELGIUH, SEPT. 18-22, 1938 


Albert 0. Singlktox, il.!)., G.\l’\-eston', Tex. 

H ISTOEICAL Belgium i.-! tlie logical place for an international meeting. Just 
outside of Briis.sels is the field of V.'aterloo, and there are many reminders of 
the recent world struggle on every hand. The International Surgical .Society 
began its eleventh meeting in the beautiful Senate Chamber of the Palace of 
tiic Nation where .some fifty patriots were condemned to death by the enemy for 
being loyal to their country, among them Edith Cavell. 

In spite of an international crisis hovering over Europe, for five days all refer- 
ence to national and racial dilTorences was laid aside, and surgeons of all nations, 
friendly or hostile, gave a united interest to many important surgical prohlems. It 
is' not inappropriate to mention that the presiding officer of the Congress was 
America ’s own beloved Professor Eudolph Matas of New Orleans. IVif li a world- 
wide reputation as a scientist, a courtly manner, and a mastery of many languages, 
he seemed to he made for the honored position. He addrc.ssod the meetings in 
Preneli, with frequent side remarks to distinguished Fellows from Spain, South 
America, Italy, or Germany in their own tongue. International memhers, as well 
as Amorieniis, jiaid homage to this great and learned American surgeon. 

The scientific sessions were held at the Auditorium of the Pacnlty of Medicine, 
while operative clinics were held at Hospital Saint-Pierre and Hospital Brugniann 
in Brussels and at the Surgical Clinics of Louvain. 

A symposium on the Surgical Treatment of Hypertension was the subject for 
the fir.v't day, and the following [lapers were presented: 


M. N. Pende, Romo: Introduction to the Problem of the Surgical Cure of 
Arterial Hypertension. — The surgical treatment of essential hypertension wns pro- 
po.scd hy him for the fir.st time in IBM with the re.seetion of the greater and le.sscr 
left .‘•iihinchnic nerves. The openitioii was performed for the first time in Italv hv 
I’ieri. of Vdine, in and by Bnrante, of Genoa, in lOr.O with favorable results. 


The experimental ami elinic basis of the operation proposed by him in the 
treatment of nrterial Iiy[iortension is due to .•.-oine e.xtcnt to the knowledge (to 
which he Ims eontrihiiled .-imc P.'O.'l) of the aetion that the resection of the 
Splatu-Uuie nerve has in reducing \he adrenalin secretion of the corre>j.ondin<' 
Milirnronal gland; to some e.xtent on the e.xteiisive vasodilator effect that even the 
resection of tlie gri'alor and tlie lesser left splanehtde nerves only has on the a!,- 
dominal vessvis; to some extent finally on the probal.ility that the rcsei tion of 
Itie splanchnic nerve nhidishes liyperleiisi vc rellexos. esperiallv in the vascular 
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25. JtTiulyoiin, .T.: .Tolino’.s Disciise: a Chroiiip, Bacterial Enteritis of Cattle, J. 
Coinp. Patli. &- Tliorap. 20: -liS-Cin, atlOT. 

20. CoflVy, B. .T. : l’alliol()};ic Maiiifo.st.'itions of Kcgioiial Enteritis, Proc. Staff 
^leet., Mayo Clin. 13: 5J1-5-1-1, lltOS. 

27. Butt, II. B., and 'Watkins, C. II.: Oeeiirronco of ^laerocytie Anemia in Associa- 
tion With Lesions of the Bowel, Ann. Int. Med. 10: 222-2.32, 1!),"0. 

2S. Weber, II. M. : Personal eomnuinieation to the authors. 

20. Welicr, II. M. : Begional Enteritis: Bocntgcnologie Manifestations, Proc. Staff 
Meet., ^layo Clin. 13: 5-15-550, 19.38. 

30. Kantor, .1. L. : Begional (Terminal) Ileitis: Its Boentgen Diagnosis, J. A. H. 

A. 103: 2010-2020, 193-t. 

31. Paine, .1. B., and Wangensteen, O. H.: The Xccessity for Constant Suction 

to Inlying Nasal Tubes for Effectiuil Decompression or Drainage of Upper 
Gastrointestinal Tract; With Comments Upon Drainage of Other Body 
Cavities, Surg., Gmiee. A- Ohst. 57: 001-011, 1933. 

32. Boothby, AV. M.: b.xygen Administration: the Value of High Concentration 

of d.xygcn for Therapy, Proc. Staff Meet., Mayo Clin. 13: 641-G4C, 193S. 

33. Lovelace, W. B., II: Oxygen for Therapy and Aviation: an Apparatus for 

the Administration of Oxygen or Oxygen and Helium by Inhalation, Proc. 
Staff Meet., Mayo Clin. 13: li40-054, 1938. 

34. Bullndian, A. H. : Design and Construction of the Ma.sks for the O.xygcn In- 

halation Apparatus, Proc. Staff Meet., Mavo Clin. 13: 054-050, 1938. 

35. Fine, .Taeob, Sear.s, .1. B., and Banks, B. JI.: ‘The Effect of O.xygen Inhalation 

on Gaseous Distention of the Stomach and the Small Intestine, Am. .1. Digest. 
Dis. & Nutrition 2: 301-307, 1935. 
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serii. S-.-i?: B-'e-s Sszzcs. LL-r.;=: A- DicSc-r-Vrnsit. L^r-.’-oru P. Cokkalis-s 
Ath*- *: E Crtlsr. Ifaj'-?.; C. j sazze-sy. B.2r.i4azs:: J. A3X«, Bv,ov.i's Aitvs; 

Vr. Walters. S-..'.ies*.er, llrr-r.; A- Vsisric. E:o cr -Taseiro: M. Donati. 

E. rcrtaizs. .trra.='r.ztr: ErjErs Esse GzUL Cairo: A- Jirasak. I'niha; K. Appel- 
izirs. D;zva~; iL ■DcsErttr. ll-vlea-a: X. Esirza. Hraiee Kralevo; A. Jeutrer. 
G-raeva; S. Cerrsa. Calr: ; S, Cs 7>sisz~cc~srskL E Derem. Okeui; 

J. Strez'i'Sek. Ir.-.: X, Xlsr.-:. BarLaresr: X. Gevaerts. BriisseU; X. C. d«5 

Saztes. Llii-ra: IL EEsra— > 2 , L-'.:-; IL ilickcz. Par:#. 

Tie <!Ls.'.z=r>.'r.^ er.'.ra-e-l :arl','r,- C'la.~ of the q-ejtioc. some preiBotinc 
-artier sarcess ■mth iarserr, ar. 1 l■.*.ier,- 5-tat:r.z the oplr.iea the present snr- 
p'’'a! pra":;f;es vr'.zll le arar. f'.rei a= of no leaeSt for Lyriortensien. Other pn- 
fers. of sr.'-.rter cara'.-i.-a. tI:--;. Tt.-r- aor oa the c-Z’-ial prezmra, vtere rend. The 
title- are a- f‘ norr-: Dr. Eazrez Palacto Pcsse, Bresos Aire-: Kew Stvr^cal 
Treatnent of llarmary Ptosis; Dr. Be rnar d. Gie--en: Anastomosis Bettecen the 
GaU Bladder and the Intestinal Tract; Dr. E. Pasciaad. Eac-aniie: Action of tlic 
Electrontagnetic Waves in Operatrve Snrgery; Dr. C. Daniel and Dr, JJavrodin. 
Barhar..-;: Treatment of Evpertension hy Block Anesthesia; Dr. Kl.app .and Dr. 
Banmann. GStticnea: The Position of the Wire Extension in Eepairing Txacturcs 
Dr. Eeschke. Grief#v:ald; The Manner of Handling Bleeding Tnniors of 
the Stonmeh; Dr. Bexins, Eeidellcrc: The Artificial Blood Supply of the Kidney; 
Dr. Jacgc-r, llnr.ioh; The Method for Stomach Operations: Dr. Schorcher, Munich: 
A Nev Apparatus for Intravenous Blood Transfusion; Dr. A. Boh. Munich: Pro- 
cedure la Stomach Operations: Dr. E. Gehhardt. Hohealyohcn-Mark: Hohcnly- 
chcacr Film; Dr. B. Sciilert, Xcunkirchcu: Is It Possihlc to Totally Eemove the 
Bladder Kotradays, and What Are the Conditions for a Successful Plastic Replace, 
meat of the Bladder? 


SymposUms on Bone Grafts: M. B. Cunco, Pari-; Introducing the Question of 
one Grafte.— The u.cthnd <.f grafting that give- the he-t n-MiUs now is the 
■‘Utep.n-!,,- I.(:e. it furl , at; !»' tt-ei! in varum- way.-, the choice of which depends 
"p. t he le a! cua htieij- 1;;,.!,.- v-hieh it a ill he u-ed. The superioritv of an auto- 
) .a-!.,- ;;,af. i, ,.f h,.r:a,>a..!l rmture. but the sueces- of a gntft dopeu.U e-. 

• .dmlh the ean.mvm of the re.-eiviug bone. 0>teopla-!ie gntft- which po-e- 
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ON-pectcaiy. 3''roqiioiill.v, vOion it is a primary oixurrcncc, it is related to some 
rciuil dipordor. 

Thu authors then proeccil to discuss tho methods of difrorentinl diagnosis of 
ptiroxymwtl hyppitojisioii, artoriosclorosis, renal sclerosis, and, in i)aTficnlar, the 
tests cstnI)lishi7)K tho stage of the organic lesions and the importance of the func- 
tional distnrlmnco. 

Oporativo treatment is indicated when the organic changes are slight or lacking 
jiltogethcr, ulien medical treatment is of no avail, and when the disease is not 
secondary to a renal sclerosis. Surgical treatment in favorable ca.scs may arrest 
the disease; in tho majority of cases it can bring about n clinical recovery in pa- 
tients by dispelling their subjective trouble.s, and in a smaller percentage of cases 
it may restoi'c to normal level or may considerably reduce the increased blood 
pressure. 

The results of surgical treatment available at 2 )rescnt sliould induce practition- 
ers of internal medicine to collaborate more actively with surgeons. Such a col- 
laboration is desirable not only in the interests of the patient, hut also because 
the investigation of clinical cases thus will become more complete; diagnosis, more 
o.xnct; and the choice of subjects to operate upon, much easier. In short, judging 
from the results of surgical treatment, we can .say that, with all the methods used 
and enumerated, a few favorable results have been obtained. That, in itself, is 
sufficient reason for surgeons to continue rosenreh and experiments, tho more so 
as tho good results obtained at present cannot be achieved by any other means. 
All surgeons seem agreed that the best results are obtained in e.ssential juvenile 
forms, uncomidicated by arteriosclerosis or renal sclerosis; associntions with 
dinbeto.s, obesity, and menopausal disturbances do not appear to be of any impor- 
tance. Tlie application of the various operative methods is still in the experimental 
stage and, therefore, still dependent on personal choice rather than on any indica- 
tion based on broad and definite comparative experience. 

Sympathetic surgery is indicated only in cases free from vascular sclerosis, even 
though they are associated with diabetes, localized cerebral symptoms, and s;>-mp- 
tonis due to intracranial tunvors, in which case it is sometimes necessary to carry 
out decompression trepanning. Selecting patients likely to benefit by oiieration is 
today a duty incumbent on tho surgeon. Although there arc several procedures, 
the authors give preference to alcoholization of the splanchnic. Alcoholization of 
the splanchnic may be indicated also in cases of sudden rise in tension, where it is 
necessary to lower tho pressure rapidly. If there is a favorable result, it is made 
permanent by operation on tho sympathetic. Splanchnic interruption is the funda- 
mental stage of all the proposed modifications, but none of the modifications of 
Pende ’s operation present any real advantage for they arc mere complications of 
a simple procedure without any sequel. IjUinbar ganglionectomj- is useless and 
injurious; resection of the anterior roots according to Alessnndri and Valdoni, 
must be definitely rejected because of the heavy burden of abdominal muscular 
paralysis and the severity of the operation. In unilateral resection of the greater 
and lesser splanchnics, exploration of the sriprarennl may be done, for it shows up 
the possible presence of a hyperplasia or tumor. At the same time, direct e.xjdora- 
tion of the kidney will permit of a more exact diagnosis of its pathologic condi- 
tion. If, after such intervention, no good or adequate result is achieved, a second 
stage may be undertaken consisting of right splanchnic resection with total 
adrenalectomy. 

Sinrie stage operations on the adrenals are indicated in ease.s where one is led, 
t ^ the uresence of hypertensive crises, to suspect a suprarenal tumor or Iiyper- 
1 -a What is important, e.spccially in hyperplastic cnscs, is the prc.ccnce of 
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suprarenal excess. Enervation and re.seetion must be rejected because they are also 
valueless. Simultaneous exploration of the adrenals may be indicated wlien adrenalec- 
tomy has been decided upon. 

M. M. Peet, Ann Arbor, ilich. (by invitation): Surgical Treatment of Hyper- 
tension. — Hypertension is a symptom of some constitutional disease manifesting 
itself in excessive activity of the sympathetic nervous system, probably due to 
some hormone from the adrenal or the kidney. We can sj'mptomatically relieve 
it by denervating the abdominal viscera. This denervation can be accomplished 
casie.st and safest by an approach to the sympathetic chains; i.e., the splanchic, 
major and minor, at the level of the eleventh rib, extrapleurally at the sites of 
the bodies of the vertebrae. Dr. Peet demonstrated this approach. The operation has 
the advantage of being less severe than others, making it possible for both sides 
to be denervated at the same time. Ho reported more than 300 patients operated 
upon, many with remarkably good results, others with indifferent results and 
some failures. After this experience he felt that the operation was justified in a 
great many patients and gave indications for the operation. He proposed to con- 
tinue this procedure as long as it proved as useful as it apparently had during the 
past several years. This paper was well received by the Congress. 

The foregoing papers were discussed by: M. M. C. Heymans, Ghent; A. Chias- 
serinl, Borne; E. dos Santos, Lisbon; A. Dickon-Wright, London; P. Cokkalis, 
Athens; E. Cutler, Boston, :Mass.; C. Jeanneney, Bordeaux; J. Arce, Buenos Aires; 
W. Walters, Bochestcr, klinn.; A. Valerio, Bio de Janeiro; M. Donati, Milan; 
E. Pontaine, Strasbourg; Boghos Kiad Ghali, Cairo; A. Jirasek, Praha; E. Appel- 
mans, Louvain; M. Dogliotti, Modena; J. Bedma, Hradec Krnlove; A. Jentzer, 
Genova; S. Cerqua, Cairo; S. de Dzierbowski, Bydgoszcz; B. Derom, Ghent; 
J. Stromheck, , Stockholm; J. Jiano, Bucharest; J. Govaerts, Brussels; J. C. dos 
Santos, Lisbon; M. Hilarovricz, Lwow; M. Michon, Paris. 

TIic discussions embraced various phases of the question, some predicting 
further success with surgery, and others stating the opinion that the present sur- 
gical practices would be abandoned as of no benefit for hypertension. Other pa- 
pers, of shorter duration, which were not on the official program, wore read. The 
titles are as follows: Dr. Eamon Palacio Posse, Buenos Aires: New Surgical 
Treatment of Mammary Ptosis; Dr. Bernard, Giessen: Anastomosis Between the 
Gall Bladder and the Intestinal Tract; Dr. H. Paschaud, Lau.sanne: Action of the 
Electromagnetic Waves in Operative Surgery; Dr. C. Daniel and Dr. Mavrodin. 
Bucharest: Treatment of Hypertension hy Block Anesthesia; Dr. Klapp and Dr. 
Baumann, Gottingen: The Position of the Wire Extension in Eepalring Fractures 
(slides); Dr. Ecschke, Griefswald: The Manner of Handling Bleeding Tumors of 
the Stomach; Dr. Lexius, Heidelliorg: The Artificial Blood Supply of the Kidney- 
Dr. Jaeger, Munich: The Method for Stomach Operations; Dr. Schorchcr, :^rnIlich'• 
A New Apparatus for Intravenous Blood Transfusion; Dr. A. Loh, Mun'ieJi- Pro- 
cedure in Stomach Operations; Dr. E. Gehhardt, Hohcnlychcn-lM’nrk: Hohenlv- 
chener Film; Dr. L. Sciffert, Ncunkirehen: Is It Possible to Totally Eemove the 

Bladder Nowadaj-s, and What Arc the Conditions for a Successful Plastic Eenlare 
nicnt of Uic Bladder? itepiace- 


Sj-mposium on Bone Grafts: M. B. Cunco, P.iris- intTo<iiici„o- +i „ c 
Bone Graris._The me, hod of bone grafting 

-dophiMic one. which lau be used in versus wi^" del "f w i o'": " * m 

on the loc;il enmiitions under which it will he use.l. Tlie s,,, . ■ V 

pht-tie graft is of an hormonal nature, hut the .vaecess of * 

oa the eoaditioa of the receiving bone. tLteoplastie ^riSl 
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Utis Jioniiotidl jiowor of stiimilntiiif: hone fornuition on the Kurfaee of the rcceiv- 
iiifr hone (‘niinof exert tlioir poucr unless llie roeejjtor is vinlde nml shows tlio 
Rpoinal netivity itself. Autoplastic ftraffs are hy far .superior to homoplastic one.s 
and still more .so tlian heteroplastic ninforial. It is heftor to u.se Orcll’.s os juinim 
than any nonautoplastie (jraft, Init at the moment it is not possible to state 
definitely what is the ostcoKenic property of tliis os imrum, save that it possesses 
it in a much le.ss dofl-roo than does autoplastic material. It would perhap.s he inter- 
cstinff to investigate the po.ssiliility of conferriiif: an artificial osteogenic power 
On os pnrnm. 

riio os novum formed hy the ti.s.sues of the patient on whom the graft is pro- 
posed to 1)0 used can really ho considered as .an antopl.astic graft of young hone. 
It seems to he an c.xtromcly interesting innterinl, though its complic.atcd tech- 
nique must 1)0 home in mind. 

I ho ago of the patient at operation is of prime importance, and the host results 
are obt.aincd in ehiidron. Tliere is a good chance of success in adults in good 
general health, as were the wounded of the Inst war. One must bo much more 
reserved in considering patients who are more than fifty years of age. 


M. Tr. Albert, Liege; Biological Study of Bone Grafts. — collation of the 
vast literature and e.xpcrimental work carried out in his Inhorntory has led Albert 
to the following conclusions: 

Bono grafting is cssentiaUy a biological phenomenon, in which the essentia! 
role is played, by the colls hereditarily adapted to bone formation. The superficial 
cells alone arc capable of .surviving and being grafted. The greater part of a 
bone graft is reabsorbed and replaced by new bone. For this replacement to take 
eSoct, however, the graft itsolt must furnish its own osteogenic cells, or else get 
them from the host on the spot (osseous stumps, site of fracture, or periosteum). 
Consequently, the living autogenous bone graft, partly covered over hy periosteum, 
is alwaj-s the ideal material. It alone con insure the success of a graft, when 
there is gross loss of osseous substance. The technique employed therefore should 
preserve to the full the unimpaired condition of the transplant cells and the 
vitality of the receptor tissues. 

Dead hone may give favorable results, provided it has no antagonistic effects on 
the host tissues and can obtain from the host the osteogenic cells it lacks itself. 
The most practical type of dead bone is Orell’s os purnm. 

For serious loss of bone substance or large interosseous space, os pnrum is an 
insufScient guarantee of success. In such cases, Orell himself has suggested the 
use of os novum, which lie obtains by introducing dead bone chips under tibial 
periosteum. In this way the subperiosteal cells, which are intensely osteogenic, 
rapidly multiply, so that the young tissue invades the whole dead hone. Os novum 
is biologically equivalent to a living autoplastic graft and demonstrates in mas- 
terly fashion the very important role of the lirdng osteogenic cell in rehabilitating 
and replacing the transplanted graft by new bone. 


M D. E. Bbemister, Chicago: Bone Transplantation in the Treatment of Tumors 
and Dystrophies of Bones.— Belatively few bone sarcomas treated by resection 
.and bone transplantation have been reported in the literature and in such cases 
local recurrence has been the rule. Tardiness in diagnosis is tlie chief obstacle 
to success Five eases are reported. Two had local recurrences and mefasfases 
and died Three were well 2%, 4^2, and 7 years after operation. Benign tumors 
d hone cysts mav usually be treated successfully by simpler methods not in- 
vXing the use of the bone’ transplant. Advanced or complicated cases of benign 
ant cell tumor, solitary bone cyst, regional osteodys rophia fibro.sn, Paget 's d..s- 
fand fibroma of mandible calling for bone tran.splantation arc recorded. 
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M. Babld, "Wurzburg (replacing Prof. M. Kappis, who died several weeks before 
the meeting): Bone Transplants in Chronic Infections and Diseases of the Limbs. 
— The value of bone grafting in chronic inflammatory conditions of the joints 
appears (1) in the formation of arthrodesis, (2) in rebuilding the rim of a joint 
cavity, and (.S) in serving certain “biological ends.” 

Arthrodesis according to the methods of Albee and Hibbs, or other methods, 
is used in extremely varied conditions of the vertebral column. Five hundred 
cases are quoted from the literature of instances where sacroiliac arthrodesis was 
eiTected by the transplantation of pieces of bone; in this series 90 per cent of pa- 
tients were either cured or greatly relieved. In the case of the hip, the trans- 
plantation of bone flnds a use in arthrodesis, in building up a posterior buttress 
for the acetabulum, or in bone-pegging around the joint; the question of drilling 
the nock of the femur deserves investigation. 

Bahld closed his paper with a discussion of the aims and methods of bone grafts 
considered in relation to the joints of the knee, the foot, the shoulder, the elbow, 
and the hand. 


M. Sv. Orell, Stockholm: Bone Grafts in the Treatment of Tuberculous Osteitis 
and Arthritis. — The author reviewed the general literature on the use of bony 
grafts in the treatment of bone and joint tuberculosis after the extirpation of the 
focus and resection of the bones and joints and in athrodesis, particularly in 
spondylitis and tuberculous coxitis. The problem is surveyed in the light of the 
studios the author has previously conducted on the formation of new bone in 
o.\'porimental and clinical bone grafting which resulted in the introduction of two 
now forms of bone graft, called os purum and os novum. The former is dead bone 
which has been chemically and phj'sically freed from fat, connective tissue, and 
protein; the latter is living, newly formed, soft, pliable bone which after sub- 
periosteal implantation of os purum on the tibia has been obtained as a periosteal 
coating which after transplantation can more easily take up nutrition than can 
fresh live bone. The surgeon can thus perform bone grafting as previouslv with 
fresh autoplastic bone, compact or spongy, freely transplanted or pedunculated, 
or he can use os purum or os novum. Compact and spongy os purum can be 
stored iqi in the dry condition and sterilized immediately before using by boiling 
in physiologic XaCl solution. The diffcreiit types of bony graft can be emploved 
alone or in combination. It is advantageous to jilace a compact graft against 
compact bone and a simngy graft in order to obtain the best possible bonv union. 
The surgeon is thus able to vary and combine the grafting material considerablv 
depending on the nature of each individual case, the location of the tuberculous 
focus, and the structure of the bed of the new graft. 

With general hygienic dietetic therapy as the basis of the treatment, it is often 
Jjossiblc to shorten the course of the cure after removal or healing of the tubercu- 
lous osteitis by .loing a bone transplantation to secure new formation of bone or 
bony union, so that complete restitution or a firm bony union is obtained within 
the tuberculous region. The danger of recurrence especially after arthrodesis can- 
not be entirely eliminated, but the recurrence apparently can be lietter controlled 
than alien these operations are not done. 


Wh.-ther the transplanted bone hns any innuenco on the tuberclo.... 
self is extremely dinieiilt to decide definifelv. It is obvious that the 

the s.ift ti-M,es ,n the bone canalicnli and on the surface of the bone T 
wav the graft ran speed up and ensure bone healine of il.e ♦..! , ' 

— ^ 
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nf spoko on Indications for a Tree Introduction of a Piece 

of Bono in Now Practures and Pscudoarthrltis. 

in Recent Practures and Pseu- 
dartlirosls.-(l) m roccnt frnciures I, one grafting is an inoirocfivc method of 
socunng jnfornal iixntioii when compared with oti.or forms of ostoos^mthesis such 
as plating. (2) ’fho o.sscntial distinction hot ween deiavcd union and true noa- 
uinou must lie recognized. (3) Delayed union is a temporary suspension of 
osteogenesis which, in tlio majority of cases, can ho succo.ssfulJy treated by con- 
•servafivo niothod.s. Premature operative interference is to ho condemned. In 
certain circnimstance.s union may he ha.stcned by drilling tlie fragments at the site 
of the fracture. Additional osteogcnotic stimuhi.s may be provided by a limited 
t\ po of 1)0110 graft in the form of an esteoperio.stcal, sliding, spongiosn, or peg 
graft. (4) In true nominion a bone graft is rcQuired to act as a meciianical strut, 
as a conductor of bone, and as a producer of bone. The tibial graft best fulfills tlie.^c 
requiromenf s in pseudarthro.sis of the long bones, (y) Two standard methods of 
iiisortieu of the bone graft arc of established value: (a) the inlay and (b) the 
onlay or massive graft. (G) In the compound injuries of civil life the two-stage 
operation used in tiie treatment of gunshot fractures is rarely necessary. (7) 
Failures after bone grafting are u.siialh- the result of technical faults, most of 
which arc avoidable. The main causes of fracture are (a) infection, (b) inade- 
quate contact between graft and host bone, and (c) insufficient immobilization. 
In a graft used to bridge a long gap, absorption or spontaneous fracture may oc- 
cur in spite of an efficient technique. (S) The least favorable sites for success- 
ful grafting are the. shaft of the femur, lower third of the tibia, and lower third 
of the hiiiiierus. 


Papers on bone grafts were discussed by the following; 

IVIm. K. Alessandri, Eome; O. Haberland, Cologne; Pr. de Quervain, Berne; 
E. Danis and P. Jonckheere, Brussels; J. de Pourniestraux, Chartres; D. Ferey, 
Saint-lMalo; M. Zahradnicek, Praha; D. and F. Berard, Lyons; A. Lambotte, 
Antwerp; R. Fontaine, Strasbourg; K. ZanoU, Pietraligure; Fr. Cleret, Chambery; 
Gonzalez-Aguilar, Barcelona. 

Symposium on the Surgical Treatment of Cysts and Tumors of the Lung: M. F. 
Sauerbruch, Berlin, gave the introduction. 

M. H. Constantini, Algiers: Physiological Conditions of Pulmonary Surgery.— 
Increased knowledge of the physiopathologj' of the pleuropulmonary system ac- 
quired during recent years has altered our methods and made possible new opera- 
tions on the lung. Pneumothorax is generally tolerated well by rigorous and 
healthy young subjects. It is the shock of the collapse which calls out the vago- 
sympathetic reilex capable of arresting the heart beat. The pulmonary elasticity, 
by allowing a sudden contraction, is responsible for these refle.vcs. Pressure 
anesthesia, today made possible thanks to the nitrons oxide apparatus and intra- 
tracheal anesthesia, counteracts the sudden eotlapso of the lung. Ati opine, by 
paralyzing the vagus, and ephedrine, by stimulating the sympathetic, also mitigate 
the effects of collapse. The exposed lung easily chills and the patient therefore 
must be const.antly warmed during operation. Bronchial effusions may be abun- 
dant and may obstruct the broncliial tubes, even to the point of asphyxia. The 
couuh reflex, which evacuates them, therefore must be carefully maintained. The 
uarient is operated on in the inclined position for the same reasons. Ligature of 
the hilar bronchus does not generally have any immediately serious consequences, 
postoperative pneumothorax will eliminate .sudden collapse reflexes, ivhile oxygen 
therapy 'sviH eliminate asphy.xia. 
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Pulmonary atelectasis, tlie usual cause of Tvliich is obliteration of the greater 
bronchi by thick mucus, may necessitate surgical intervention to free these 
bronchi. After pneumonectomy, the subject will be easily fatigued. 

Exploratory thoracotomy, today without danger, may be of the greatest serv- 
ice in making possible an accurate diagnosis and the carrying through of that 
treatment which seems most suitable. 

M. J. Arce, Buenos Aires: Surgical Treatment of Cysts and Tumors of the 
Lxmg. — ^The author states that the treatment of pulmonary cysts and tumors is 
essentially surgical. His report is divided into live sections. The lirst part deals 
with the preparation of the patient for operation. The second is concerned with 
what he calls the pleural ri.sk; that is to say, the technical difficulties arising from 
artificial pneumothorax. He deals in a detailed manner with the methods and 
procedures for avoiding those difficulties. He pleads for preliminary pneumothorax, 
but also describes the indications for pressure anesthesia, artificial formation of 
adhesions, and surgical pneumothorax (Bazy, Delageniere, Duval). The author 
favors early exploratory thoracotomy and total pneumonectomy in tumors of the 
lung. 

M. G. Eomi, Venice: Methods and Results of Operations for Pulmonary Tu- 
mors. — Pulmonary tumors arc generally bronchiogcnic carcinomas; sarcomas and 
benign tumors are rare. Only 10 per cent of these tumors admit of radical treat- 
ment; i.c., pneumonectomy and lobectomy. Tumors of the greater bronchi and 
their main branches may bo removed by total excision of the lung in one .stage 
by the anterior route. Circumscribed peripheral tumors of bronchiolar origin are 
amenable to lobectomy by various techniques, either in two stages in a freed 
pleura preceded by pneumothorax and phrenic evulsion, or in two or more stages 
when spontaneous or artificial adhesions arc present. Besults of operation culled 
from collected operative statistics consist of 33 total pneumonectomies, 02 lobec- 
tomies, and D2 atypical operations. Of the 33 pneumonectomies performed, 30 
wore one-stage operations for carcinoma; .3 were in two stages for sarcoma. There 
were 10 recoveries, 3 lasting several years; the others, from a few months to 1 
year; 3 deaths from recurrence and 20 postoperative deaths. Lobectomies (02) 
were iierfornied oS times for cancer (.17 primary and 1 metastatic.) and -1 for 
sarcoma (2 primary and 2 metatastic); 38 lobectomies were done in one stage, 
ami of lliese 1-1 were successful, some of them for several years’ duration. Eleven 
had fatal recurrences and 13 died after operation. Of 21 lobectomies in two or 
more stages, 0 recovered. 5 had recurrencc.s, and 10 died at operation. The atypical 
operations were found to be inadequate and incomplete and revealed the highest 
mortality. 


M. G. Baggio, Pisa: Methods and Results of Operations for Rulmonary Cysts. 

Pulmoiiury cysts are either autochthonous or parasitic (echinococcal) in tjTio. 
Each of observations and the endemicity make it essential, in studying the re.sults 
to supplement the numerical with a critical element. Autochthonous evsts dilTer 
Mirgically from echinococcal cysts. Hydatid cysts may be cured spontaneouslv bv 
emptying themselves into the bronchi, but this is a contingency one no longer 
waits for, and it hns been replaced by suitable methods of surgical treatment 
U is shown l,ow dangerous it is to operate on a free pleura, because of certain 
latlmmccs. both direct and imlirect. on the freely exposed ,.lenra. influences wli'icli 
»re not manifest in cases where the pleura is e.veluded. If the operation on the 
•rce pleura fometimes jjives brilliant results, the operation on the e.veladed plei.ra 
M-lccatic bing on-ers more consistent ones, as for instance in pi urrd 
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M. E. Dome!, AViuti, .sj.oko on Indications for a Troo Introduction of a Piece 
of Bono in Now Tracturcs and Pscudoarthritls. 

Harry Platt, iMimcliostor: Bono Grafting In Eccent Practiires and Psen- 
darthrosls. (1) in roocnt frncfnro.s }iotw gr/iflirifj is ;tti incd’eclive method of 
securing internnl lixiition ivlicn compnred otJior forms of osteosynthesis such 
ns iilaling. (_) ihe essential distinction between delayed union and (rue non- 
union ninst be recognized. (.1) Delayed union is a temporary suspension of 
osteogenesis wliieli, in the majority of cases, can be successfully treated b}' con- 
servative mclliods. Premature operative interference is to be condemned. In 
cerltiiu ciroumstnnocs union may be hastened by drilling the fragments at the site 
of the fracture. Additional o.steogenetic stimulus may be provided by a limited 
type of bone gralt in the form of an o.stcopcriosteal, sliding, .spongiosa, or peg 
graft, (-t) In true uuminion a bone graft is required to act ns n mechanical strut, 
as a conductor of bone, and ns a producer of bone. The tibial graft be.“t fulfills fhe.se 
rcrpiiromoals in psoudarthrosis of the long bono.s. (o) Two .standard niethod.s of 
insertion of tlie lione graft are of established value: (a) the inlay and (h) the 
onlay or massive graft, (ti) In the compound injuric.s of civil life the two-st.nge 
operation used in the treatment of gunshot fractnrc.s is rarely necessary. (I) 
Pailure.s after bone grafting are usually the result of technical fnult.s, most of 
which arc avoidable. The main causes of fracture are (a) infection, (b) inade- 
quate contact between graft and host bone, and (c) insufficient immobilization. 
In a graft used to bridge a long gap, absorption or spontaneous fracture may oc- 
cur in spite of au cflicient technique. (S) The least favorable sites for success- 
ful grafting arc the shaft of the femur, lower third of the tibia, and lower third 
of the humerus. 

Papers on bone grafts were di.sciissed In’ the following; 

Mm. E. Alessandrl, Eome; O. Haberland, Cologne; Pr. de Quervain, Berne; 
E. Danis and F. lonckheere, Brussels; J. de Pourmestraux, Chartres; D. Ferey, 
Saint-Jifalo; M. Zahradnicek, Praha; L. and F. Berard, Lyons; A. lambotte, 
Antwerp; E. Fontaine, Stra-sbourg; E. Zanoli, Pietraliguro; Fr. Cleret, Chambery; 
Gonzalez-Aguilar, Barcelona. 

Symposium on the Surgical Treatment of Cysts and Tumors of the Lung: M. F. 
Sauerbmeh, Berlin, gave tlie introduction. 

M. H. Constantini, Algiers; Physiological Conditions of Pulmonary Surgery.— 
Increased knowledge of the physiopatliologj- of the pleuropubuoimry system ac- 
quired during recent years has altered our methods and made po.ssiblo new opera- 
tions on the lung. Pneumothorax is generally tolerated well by vigorous and 
healthy J’oung subjects. It is the shock of the collapse which calls out the vago- 
sympathetic reflex capable of arresting the heart beat. The pulmonary elasticity, 
by allowing a sudden contraction, is responsible for these reflexc.s. Pressure 
anesthesia, today made possible thanks to the nitrous oxide apparatus and intra- 
tracheal anesthesia, counteracts the sudden collapse of the lung. Atropine, by 
paralyzing the vagus, and ephedrine, by stimulating the sympathetic, also mitigate 
the' effects of collapse. The exposed lung easily chills and the patient therefore 
must be constantly warmed during operation. Bronchial effusions may he abun- 
dant and mav obstruct the bronchial tubes, even to the point of asplij-xia. The 
ugh reflex, which evacuates them, therefore must he carefully maintained. The 
'^°fent is operated on in the inclined position for the .same reason.s. Ligature of 

Inlar' bronchus does not generally have any immediately serious consoquoace.s. 
Postopwative pneumothorax will eliminate .sudden collapse reflexes, wliilo oxygon 
therapy eliminate asphyxia. 



REVIEW OF THE FORTY-SEVENTH FRENCH CONGRESS 
OF SURGERY, OCT. 17-22, 1938, PARIS* 


Adolphe Jujstg, M.D., Strasbourg, France 

(From the Faculty of Medicine and the Surgical Clinic of Professor Sene Leriche) 

M CHABBONNEL (Bordeaux) and A. Sicard (Paris): Treatment of Recent 
. Closed Practures of the Spine. — ^The first part of this report is devoted to 
the radiologic examination of the vertebral column, the authors emphasizing the 
necessity of performing this procedure in such a way as to reveal best the region 
involved. 


M. Charbonnel: Treatment of Practures of the Spine Without Nerve Complica- 
tions. — 

I. The four following methods are discussed: (1) Novocain infiltration (Leriche) : 
Twenty to thirty cubic centimeters of 1 per cent novocain are injected bilaterally 
at a point opposite the lateral surfaces of the fractured vertebral body. The in- 
filtration relieves vasomotor disturbances, ameliorates pain, and permits immediate 
active motion. (2) Functional method without reduction (Magnus) : Absolute im- 
mobilization and reduction are not necessary. Tlie patient is placed in the dorsal 
decubitus position for four weeks (without any attempt at reduction) and then 
active motion is encouraged. Two weeks later lie is permitted to walk. (3) The 
functional method with reduction and plaster east (Bolder) : This method is modified 
after the procedure of reduction described by Davis (1929), Roger (1930), and 
especially Watson Jones (1931). Attention is directed to the fact that the principle 
of this treatment is the association of reduction and physical therapy. The well- 
knovfn technique of Bolder, i.e., reduction in the ventral position, is described. After 
demonstrating that fractures in the dorsal region or above cannot be reduced in the 
ventral position, the dorsal decubitus position, commonly employed in France, is pre- 
sented. The advantages of this latter method are that it is better tolerated and per- 
mits better reduction. The duration of immobilization varies from three to six 
months, depending upon the gravity of the case. Physical therapy must be used 
also. No serious nerve complication has been reported following this method of 
reduction, (d) Operative methods: Open reduction is justifiable only in the case 
of fracture dislocation with displacement of the articular facets in which combined 
hyperlordosis and continuous extension are not successful in reduction. The use of 
bone grafts (Albee, Halsted, Leriche) has been employed for immobilization either 
immediately after the occurrence of the fracture or later. 


If. Indications and Fesiilts of Treatment of Dorsolumhar Fractures (Drr to L=) 

In fractures of the dorsolumhar area with slight displacement most authors consider 
attempted reduction unnecessary and advoc.ate inmiobilization in the horizontal posi- 
tion for one to two months and the subsequent wearing of a light cast for several 
months. Others, however, prefer getting the patient up early, emphasizing the value 
of immediate active motion (Leriche uses repeated novocain infiltration for this 
purpose). Even in these cases. Bolder advocates reduction and application of a 
east in hyperlordosis followed by physical therapy for .six to seven weeks while 
wearing the cast. It should be added that other authors (Be Beule and Schatte and 
Constant in.) have suggested prophylactic bone grafts even in slight fractures. ’ ' 

'D' lllcbael DcBnkey. Jr.D.. from r c 

Meilicine. Tulanc University. New Orleans. I_a. oopartment of Surgery, School of 
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plomhicrunij. The simplest typo of plo7nhicrung is that achieved by plugging with 
gauze. The author recommeiul.s following up the opening and evacuation of the 
cyst by supcrJicinl tubular drainage of short duration. 

Autochthonous cysts do not lend themselves to a detailed critique, so far as 
results are concerned. In principle the cysts may bo said to bo susceptible to a 
mode of treatment similar to that used for cchinococcal cysts. Multiple cysts 
necessitate lobectomy or pneumonectomy. 

The following offered discussions: Mm. T. Edwards, London; E. Alessandri, 
Borne; A. Young, Glasgow; S. Santy, Lyons; P. Cokkalis, Athens; C. Eggers, New 
York, N. y.; A. A. Altoimyan, Alleppo; S. de Dziembowski, Bydhoszcz; J. M. 
Mason, Birmingham, Ala.; R. Monod, Paris; Cl. Orafford, Stockholm; P. Wert- 
heimer, M. Berard, and M. Dargent, L 3 ’ons; E. Chiarolanza, Naples; J. Divis, 
Praha; R. dos Santos, Lisbon; P. Valdoni, Borne; A. von Mlorini, Shanghai; 
H. Paschoud, Lausanne; A. Trias-Pujol, Barcelona; G. Petrescu, Ploesti; Dervis 
Manizade, Istanbul; E. Lourat, Bordeaux; A. L. d’Arreu, Cardill; H. Pruchaud, 
Angers; G. Potosclmig, Venice; S. W. Harrington, Rochester, Hfiiin.; M. Iselin, 
Paris; T. H. Sellers, London; M. Dargent, Lyons; Ch. Mayer, Brussels. 
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unrecognized and disfiguring fractures in young infants may be tlie oiigin of 
scoliosis appearing in adolescence. Children over 7 years of age may be treated 
in the same manner as adults, but bone grafts should be used very cautiously until 
the twentieth year. 

A. Sicaid; The Treatment of Tracture of the Spine With Nerve Complications.— 

I. The author discusses first the anatomic, osseous, meningeal, and cord lesions, 
calling attention to the fact that marked osseous displacement does not necessarily 
indicate severe nerve lesions. Wliereas extradural hematoma, being diffuse, does 
not usually produce compression of the cord, subdural hematoma, being localized, 
easily causes compression. One of three mechanisms may cause the development of a 
spinal cord syndrome: (1) vasomotor disturbances, (2) compression by fragment of 
bone or by hematoma, and (3) partial or total destruction of the spinal cord. 

II. The clinical manifestations are not pathognomonic of each type of cord in- 
volvement. An incomplete paralytic syndrome, occasionally produced by slight cord 
involvement, almost always represents radicular lesions. On the other hand, in the 
presence of complete paralysis no clinical sign is pathognomonic of complete involve- 
ment of the cord. This can be determined subsequently with the rapid development 
of trophic changes, such as decubitus over the sacrum and heels and early and per- 
sistent priapism. Of the laboratory procedures, such as electric stimulation and 
lipiodol instillation and roentgenography, only the latter is important and of thera- 
peutic significance in demonstrating the presence of a fragment of bone or an 
apophyseal articulation projecting into the spinal canal. 

III. The Methods of Treatment. — (1) Absolute conservatism in addition to 
respiratory exercises and massage is advocated by some authors. The results are not 
convincing. Of 79 total paraplegias reported by Magnus, there were only 4 complete 
recoveries. (2) Seduction of the fracture which has certain advantages and is not 
dangerous except in the presence of impaction of the articular processes, in which 
case it is absolutely necessary first to release the impaction before attempting 
reduction in hyperlordosis. The role which reduction of the fracture may play in the 
development of cord lesions is considerable in certain cases. (3) Laminectomy which 
the author neither advocates nor discards routinely. 


IV. The Author Presents the Foifoictnp Therapeutic Steps. — (1) Do not remain in- 
active. (2) Orthopedic reduction except in severe shock, then (3) in partial pa- 
ralysis, if pain persists after several days, laminectomy is advisable. (4) In com- 
plete paralysis, if spastic paraplegia is present (which is exceptional), reduction 
usually relieves the nerve involvement. If flaccid paralysis is present and no 
amelioration has occurred in one to two weeks, laminectomy should be done. 


Disaission. — Schotte (Ghent) emphasizes the usefulness of epidural or para- 
vertebral anesthesia in the treatment of nerve root disturbances following frac- 
tures of the spine. Jacobovici (Bucharest) reports personal observations. Oltra- 


mare (Geneva) discusses Kiimmel-Verneinl syndrome which should be avoided bv 
proper treatment. Ch. Mayer (Brns.sels), on the basis of 86 personal cases, is of 
the opinion that reduction has considerable advantages in simple fractures as well 
as in those with nerve complications. Olgenick (Amsterdam) emphasizes the im- 
portance of repeated lumbar punctures in certain cases. Edema, which mav 
produce signs similar to anatomic section, causes only tran.sient block of from 
e.ght to twelve days. If the block does not disappear, laminectomv is neces^arv 
Lcnche (Strasbourg) observes that, whereas it is generally agreed that immediate' 
reduction should be done in ca.ses of moderate severity, there is divergence of 
opinion as regards its value in the very severe cases. In benign cases ami those 
111 uhieh reduction is contraindicated he uses novocain infiltration whid, 1 

„„„ 
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The lesults of these various inethoils in sliglit fiactures without displacement are 
good if tlio treatment is well applied and the patient is under constant surveillance. 
Permanent disability in cases in which the classical nmthod (immobilization) is 
used is appio.viinatoly between 10 and 20 per cent; whereas, in those treated by the 
Bolder method it is 0 to 10 per cent. Definite conclusions cannot be made regard- 
ing the tieatmeut by novocain infiltration because of the insufficient number of 
cases but the results appear excellent. 

In compression fractures of the dorsolumbar region the classical method of im- 
mobilization without reduction gives bad results in from 39 to 76 per cent of the 
cases. The method of Bolder seems to be of particular value in these cases because 
it has reduced these bad results to about 20 per cent. However, 30 per cent of the 
good results develop secondary compression. Early bone grafts without reduction 
give results which are better tlian those following the classical method and somewhat 
similar to those of Bolder. Early grafts after reduction and the nse of physical 
therapy would appear the most advantageous, but the number of cases is too small 
to determine this. According to the author, early bony graft is formally indicated 
in: (1) comminuted fractures, (2) multiple fiactures, (3) oblique fractures show- 
ing progressive displacement following reduction and application of plaster cast, and 
(4) fracture dislocations particularly with fracture of the posterior arch. It is also 
indicated in spondylolisthesis. 


III. Trcaimcnl of Dorsal Fractures (Dr to Dro ). — The treatment used in fractures 
of the dorsolumbar region as described above is applicable also to fracture of this 
region. However, reduction in the dorsal position is more advantageous in this 
region. According to the author, the resiilts obtained by the Bohlor method (only 
11.5 per cent bad results) are in contrast to those obtained by the classical method 
(43 per cent bad results). Considering the fact that secondary compression is 
particularly more frequent in dorsal fractures, early bone graft is indicated hero, 
especially in fractures of several adjacent vertebrae. 

IV, Cervical Fractures (C^ to C '>). — ^In recent cervical fractures with displacement, 
most surgeons attempt reduction by constant traction (2 to 3 kg. of weiglit). This 
requires several hours or days and must be controlled by roentgenography, following 
which immobilization is obtained by a plaster cast. 

The danger of secondary displacement is the most important consideration in 
the treatment of fractures of the cervical vertebrae. This is observed not only in 


unrecognized and untreated fractures but also in those in which reduction and ap- 
plication of cast have been done. Severe nerve complications may occur. (Accord- 
ing to Soto-Hall, of 17 reduced cervical fractures there were 5 with secondarj' pa- 
ral 3 'sis.) If reduction cannot bo obtained, some autiiors advocate immobilization 
and bone graft when signs of sccondarr displacement appear. Others advise citlier 
immediate graft or after tliroe to four weeks iiave eiairsed. Tire autlior cannot make 
definite conclusions regarding the advisabilifr' of doing routine immediate bone 
grafts or doing grafts when displacement increases because in tlie two eases treated 
respectivolj- in tliis waj- tiro late results were pracfieall.v the .same. 


V. Fractures of the Jtlas ami the ^l.n5.— These fractures are treated along the 
same principles as tlic preceding type of fractures. Bcduction is obtained iiy con- 
stant traction. Bono graft is not performed routincl.v but done wlion a fracture- 
dislocation is insnfficienth- reduced or when sccoiidarj' displaec.mcnt oeettrs. 

2D,J1il>le Fractures.— In multiple fractures, oce.urring at difTcrent an.l distant 
mreis' tre.atmcnt consists of reduction in the dorsal jmsition and in applying tl.e 
r port in the region of tlie most severe fr.aclure. In cases of sligld multiple fnw 
thoranv i.s functional with novocain infiltration. 

Tr, infants under 0 years of age. treatment by rln.ssie immobilization with 
in I i sufficient. Prolonged surveillance is essenti.al because eertnin 

constant vigilance i- ■ 



RE^^EW OF RECENT MEETINGS 


319 


C. The chronic forms may be of embolic origin or follow an acute phase, of 
variable intensity, and sometimes of short duration. The metastatic manifestatioM 
may continue after tiie acute stage. Numerous and dispersed, these metastatic 
localizations occur in various sites, but are elective in the bones, the joints, and the 
connective tissue. They progress to abscess formation and the purulent contents 
constantly reveal the same type of staphylococci. Eepeated blood cultures will 
demonstrate the existence of septicemia. 

II. Biologic Aspects of Staphylococcic Septicemia. — The authors call attention 
to the fact that experimental staphylococcic septicemia in animals does not give 
the same pathologic manifestations that are observed clinically. However, it 
demonstrates certain facts : (a) that the route of propagation of infection is 

essentially venous, (b) that the infection may persist even after removal of the 
primary focus, and (c) that the staphylococci release a powerful and lytic toxin 
possessing lethal properties toward all the cells of the body, although by inoculation 
it can produce an active antitoxin. 

In the circulation the staphylococci have a tendency to aggregate in contact with 
or in the interior of platelets or leucocj’tcs. Whereas some are destroyed by this 
means, others, instead of being attached, are actually protected. The organisms 
thus carried in the circulation may be eliminated in the bile, urine, and intestinal 
contents and in this process are apt to be altered (Fiessinger). Upon encountering 
the various elements of the reticuloendothelial system, the staphylococci produce 
destructive or necrosing and pyogenic lesions which are manifested in the following 
successive stages; microbie embolus, inflammatory reaction in the region of the 
thrombosed vessels, miliary abscess in the zone of infiltration. Aside from the 
cellular reaction, the staphylococci are destroyed by a humoral reaction (opsinins of 
Wright, stimulins of Jletschnikoif, bacteriophage of F. D’Herelle). 

The author then concisely discusses the factors which cause a staphylococcic in- 
fection, such as a simple furuncle, accompanied by bacteremia as shown by positive 
blood culture but not a true septicemia, to be transformed suddenly under certain 
conditions into a true septicemia. Among these is the eventual toxicity to the 
organism and the development of virulence of the staphylococci which has long been 
considered but difficult to demonstrate. Other factors concern the biologic state 
of the host; intoxication, mistakes in therapy, avitaminosis, deficiency in hepatic 
and renal function, disturbance in sugar metabolism, and acidosis. The clinical 
behavior, the rarity of complete recovery, and the tendency to relapse of staphylo- 
coccic infections probably depend upon these fundamental factors. 


P. Moiroud.: The Treatment of Staphylococcus Septicemia. — The author states 
that, in spite of the primary clinical gravity of septicemia with diffuse suppurative 
localization, spontaneous recoverj- may occur unless there is involvement of the heart 
or brain. He considers the following types of therapy: 

1. Proper Means of Improving the Gei^eral State. — Transfusions, especially im- 
munotransfusions, have given favorable results although difficult to evaluate. Shock 
therapy (using colloidal metals), which should not be employed in weak patients or 
those presenting myocardial disturbances or involvement, has had some success. In- 
travenous injections of carbon increases leucocytosis, stimulates the reticulo- 
endothelial system, and seems to have an absorptive action on the toxin but its 
practical officacity is not certain. Vitamins, especially vitamin C, are particularly 


-. Treatment hy the Frodncts of Fncfcnu.— Vaccinotherapy may be a douWo 
edged weapon (Bazy). Useful in certain cases, in others it mav stimulate tPe • 
feetion and increase its spread. The greater the virulence of the infection the 
attenuated the vaccine should be (Gregoire). Vaccinothenm- hoc i ’ ® 

most in the osseous forms of staphylococcic septicemia. The results irTilplS 
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ductioii, routine Iarainectom 5 ' is performed, preceded by cystostomy. Lambotte 
(Aiueia) endorses the conclusions of Leriche as regards the efficacy of routine 
Ininiiiectoiny in paraplegias. Laminectomy is never dangerous and an operative 
death has not occurred in 30 cases. Four cases saved by operation are presented 
briefly. Fontaine (Strasbourg) presents 7 cases n-ith bone graft fixation in which 
the late results were excellent. In most of these the vertebral column is not 
ankylosed, is absolutely painless, and there is practically no disability. In cases 
of cord complications, he is in agreement with his chief. Professor Leriche, that 
laminectomy should be done almost routinely. Five of 11 operative cases were 
very much relieved, if not completely. Jnng (Strasbourg) presents 3 cases treated 
br nor ocain infiltration in the clinic of his chief, Professor Leriche. The osseous 
lesion was slight in one case, the second case was a very old woman, and the third 
case was a very obese woman. These represent the three essential indications 
of novocain infiltration. The results are excellent. Attention is directed to his 
rvork with Brunschwig (Chicago) which shorved the significance of the sensitive 
innervation of the articulation of the vertebral bodies. Mallet-Guy (Lyon) de- 
scribes his technique of treating fractures of the spine. Lambert (Lille) states 
that he has obtained excellent results in 20 eases by reduction in hyperlordosis 
in the dorsal position, which he has employed since 1022. Patel (Lyon) em- 
phasizes the fact that restoration of function is based on the anatomic lesion. 
P. Wertheimer (Lyon) calls attention to the usefulness of lipiodol instillation and 
the harmlessnoss of laminectomy. Sdndchal and Hamel (Paris) describe numerous 
techniques. Delchef (Brussels) selects the type of treatment most adaptable to 
the individual case. Boeder (Paris) calls attention to the difficulty of roent- 
genographic diagnosis in certain cases in which anomalies of the vertebrae may 
resemble fractures. Chavaimaz (Bordeaux) emphasizes the frequenc.r and severity 
of unrecognized fractures of the spine. Grinda (Nice) is of the opinion that the 
orthopedic treatment is efficacious and adequate in the majority of fractures of 
the spine. Helageniere (Le hfans) and Arnaud also took part in the discussion. 


J. Patel (Paris) and P. Moiroud (Marseilles) : Clinical Forms and Surgical 
Treatment of Staphylococcic Septicemia. — 

J. Patel; I. Clinical Jspccts . — The author de.scribes the characteristic features 
of staphylococcic septicemia. The primary focus is usually in a wound or in a 
cutaneous infection, such as a furuncle. Other foci may be in the mucosal surfaces 
(angina or rhinitis), in puerperal or postportal infections, or in the genitourinary 
tract. Once septicemia exists, distant secondarj- foci are extremely frequent. 


A. There are essentially two acute types of st.'ipli.vlococcic septicemia: (1) The 
tvpe which appears as an acute infectious disease and the real diagnosis is 
determined only after the presence of staphylococci in the blood stream is established. 
Whereas in the fulminating form death occurs in three to five days, in the acute 
form the duration is from eight to twelve days. (2) The type in which the etiologj- 
is obvious. In this form the author considers the ‘'malignant staphylococcic in- 
fections of the face" with secondarj- septicemia and the forms with early metastatic 
manifestations clinically appearing three to four days following the original in- 
fection. In those cases’in which metastasis to bone (osteomyelitis) occurs or to the 
cutaneous region (purulent pustulous exanthemata) the infection can he attributed 


usually to the staphylococcic organisms. 

Laboratory procedures demonstrating the existence of stnphylococci in cntancmis 
nsfnios in urine, and in blood establishes the definite di:tgno.«i.s in these forms. 

^ R The subacute tvpc.s are most common. After a period of frank septicemia, 
„ i ;= nnanparent CTadnal subsidence towards recovery during which there appear 
effidences of localization most frequently in joints, bone, connective tissue, mu.scio, 


lung, nntl kidneys. 
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therapy may be em^iloyed vitli success in toxic diseases, it may not be valuable in 
diseases having a local virulent action. At present it is realized that the staphy- 
lococcus produces a toxin but staphylococcic infections are not essentially toxic 
diseases. Staphylococci may possess two pathogenic factors. From a surgical 
standpoint, respect should be shown the protecting wall surrounding a focus of 
infection. J. Leveuf (Paris) classifies osteomyelitis from a septicemic standpoint 
into two groups: (1) those in which blood cultures are positive in 57 per cent of 
the cases during the first two or three weeks (during this period intervention is 
contraindicated) and then become negative .and the temperature drops; osseous 
changes become visible roentgenographically on the twelfth day; (2) those in which 
blood cultures remain positive and fever persists until death; tliese cases are true 
septicemia with osseous localization. E. Leriche (Strasbourg) states that the ex- 
planation for the development of septicemia on tlie basis of "increased virulence 
of staphylococci” is theoretical. Invasion of the microorganisms is actually due 
to lessened resistance of the host. Thus an infection wliich was previously latent 
or saprophytic may suddenly become pathogenic as a result of various excesses or 
exhaustion on the part of the host. Therapeutic investigations should be considered 
with this objective in mind. In this connection avitaminosis may be an important 
factor. 

Others who took part in the discussion are: L. Sauve (Paris), Jeanneney 
(Bordeaux), F. Papin (Bordeaux), M. Vanlande (Armee), P. Lombard (Al- 
giers), M. Arnaud (Marseille), L. Arnaud (Saint-Etienne), and P. Tllricli (Paris). 


P. Maulonguet (Paris) and Pollosson (Lyon): Sarcoma of the Muscles and 
Connective Tissue of Extremities. — This report is based on a study of malig- 
nant tumors of the extremities originating in muscle or in connective tissue which 
surrounds the muscles, nerves, and vessels. In this manner the autliors include 
tumors of the soft parts and the vessels of the extremities as well as tumors having 
various histologic terms, such as myxoma, malignant lipoma, lipomatous myxoma, and 
rhabdomyoma. The term, tumors of the soft parts of extremities, is particularh' 
bad, because from the present study there are excluded tumors of: connective 
tissue of skin, synovial bursae, lymphatic ganglia, neives, and vessels. One hundred 
and nineteen cases of sarcoma of muscles and connective tissue of extremities were 
studied histologically .and classified as follows: 


(1) Sarcoma of mesenchymal cells 

S 

(2) Fibroblastic sarcoma 

3S 

(3) Lipoblastic sarcoma 

33 

(4) Ehahdoblastic sarcoma 

13 

(5) Osteoblastic sarcoma 

5 

( G) Angioblastic sarcoma 

16 

(7) Giant cell sarcoma 

6 

(S) Superficial sarcoma (these 

10 


are similar in character to the above types but 
originate superficial to the subcutaneous fascia and 
are relatively more benign) 

(0) Myxofibrocytoma 7 

(10) Xanthogranuloma 2 


Careful anatomic study of these tumors reveals that they are apparentlv well en 
capsulatcd, including neighboring tissue as vessels, nerves, muscles, and bone onlv 
as adjacent structures. However, the connective tissue capsule does not necessarilv 
mdicate Inmtation of the growth. Leriche emphasizes the fact that neophastic cells 
may he found in the connective tissue outside the capsule 
These tumors invade neither the ve.ssels nor the nerves 
colls infdtrate the periarterial tissue and the adventitia, they never exSTo SI 
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to evaluate. Die toxoids (Itamou) induce, in animals as well as in man, the formn- 
tiou of a specific antitoxin readily demonstrable in the serum. Aside from this, there 
e.xists in the serum a- natural antitoxin of weak potency, produced by the staphylo- 
coccic infection. But it should be realized that a toxoid of high titer is not neces- 
sary for clinical recovery. Actually these investigntion.s arc in their incipiency anil 
successes alternate with faiiure.s. The bacteriophage (d ’Hdrelle), according to cer- 
tain authors, has a veritably heroic action. Sauve employs it intravenously in 
desperate cases. 

o. Chemotherapy. The intravenous injections of mercurochrome (Young), acri- 
tlaviiie, and alcohol have liad some success. Intra-arterial injections have been par- 
ticularly efficacious in infections of an extremity. However, this does not displace 
local surgical therapy. Intracardiae injections (Leriche) of mercurochrome liavc 
been employed in two cases with transitory improvement. Intrafocal injections of 
antiseptics are of no value. 


4. Surgical Treatment . — Surgical intorv-ention, such as total excision of the atrium 
of infection, would appear logical, but it is more tlieoretical. It is impractical in 
malignant staphylococcic infections of the face. It may' consist in certain eases of 
amputation of an extremity. But in most instances it is too late. A^'enous ligation, 
in an attempt to prevent the release of organisms into tlie genera! circulation, is 
valuable in certain cases but its practical usefulness is limited. Osseous localization 
must be considered seriously as regards therapy. Tlie metliods of intervention arc 
incision, trepliining, and resection. Early resection, knomi in Ihance since Y^igarous 
(Montpellier, 17G1) and Ollier (Lyon, ISCl), has been abandoned because of the 
danger of nonregenei'ation of bone. However, it lias been aj)plieil recently with some 
success following the observation of Hallopean (1D22), Subsequently Leveuf 
championed primary diaphyseal resection but at present he is more conservative. 

In malignant staphylococcic infections of the face absolute conservatism is gen- 
erally agreed upon. In cases of extension, ligation of tlie angular vein to prevent 
progression into tlie cavernous sinus lias been advocated and performed but the 
majority of French surgeons, in contrast to their foreign colleagues, consider its 
advantages with considerable doubt. 

Genitourinary localizations are the result of elimination of tlie micio-organisms 
by the kidney which occurs early and constantly. Perineplu-itic phlegmon, pyelo- 
nephritis, and prostatic abscess originate in this manner. Tlio latter frequently 
opens spontaneously into the ureter, but surgical intervention may be necessary. 
Heitz-Bayer has approached these infectious cndoscopic.'illy. Subacute or chronic 
epididjTnitis, in certain cases, necessitates epididymcctoiny. The therapeutic indica- 
tions in puerjieral septicemia .are very ditficult to determine. St.apliylococcie myositis 
is frequent especially in those cases in which vitamins B and C are lacking. Incision 
and resection are logical interventions. The author also calls attention to liopatic 
and plcuropiilnionary localization, and to the occurrence of arterial emboli. 

In conclusion the author ciiipliasizes the usefulness of correlating all methods 
of therapy, the iiiiportanee of not discarding general treatment, tlie reviv.al of 
chemotherapy, and the present status of the delayed evacuation of mcta.static collec- 


tions. 

Mm/.rsion.—R. Bebrg (Paris) calls attention to the definition of septicemia a.s 
conceived liy XicoIIe, which is based upon the pre.sence of three fnctor.s: the 
uresonco of "rave clinical maiiife.stations indicating a .severe infection, the existence 
f metastatic localizations, and tlie occurrence of numerous niicroorgiini.sm.s in tlie 
m ' Bacteremias are frequent and occur especially in the terminal phase of 
Vcrnsut'staiibvlococcic infections of the face and in osteomyelitis. Whereas these 
mab^nan • 1 the borderline Is not definitive. AVhere.-is spceiflc biologic 
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Surgical Diseases of the Mouth and Jaws. Bj’- Earl C. Padgett, Cloth. Pp. 807, 
with 334 illustrations. Philadelphia, 1938, AV. B. Saunders Company. $10. 

This well-written hook will appeal in particular to three tj'pes of practitioners, 
the general surgeon, the plastic surgeon, and the dental surgeon. The author has 
attempted to bridge the gap between the domains of dentistry and surgery. The 
scope of the book, however, is considerably wider than its title would indicate. Ex- 
tensive discussions of the management of the lymphatic areas of the neck tributary 
to epidermoid carcinoma of the mouth and face, the principles and application of 
irradiation in the treatment of malignant neoplasms, inflammations and diseases 
of the salivary and lachrj-mal glands, neuralgias and motor derangements affecting 
the face, mouth, and jaws, and diseases involving the neck enliance the value of the 
book considerably. 

The dentist will find information which will enable him to detect lesions of the 
mouth earlier and more accurately. The general surgeon will find a clear delineation 
of the principles of treatment of those conditions which at the present time are 
properlj' treated only by the practitioner trained in both dentistry and surgery, of 
which there are not many. The plastic surgeon will find detailed discussions of 
practically all of the problems of reconstructive surgery liaving to do with the 
mouth and face. This portion of the book is profusely illustrated with both 
photographs and diagrams. 

In general it can be said that the book is written in a conservative and orthodox 
manner. On subjects about wliich there may be debate, both sides of the question 
are presented and althougli the author frequently expresses his own ideas the 
reader is usually left to form his orvn opinion. The experienced surgeon will 
undoubtedly regret that the author does not express his own opinions more freely. 

This book with its excellent illustrations, bibliography, and index can be well 
recommended to both student and practitioner. 


Bile; Its Toxicity and Relation to Disease. By O. H. Horrall. Cloth Pp 434 
Chicago, 1938, The University of Chicago Press. $4. 


The author has siunmarized in 281 pages an ex-tensive literature concernino- the 
action of bile in health and diseased conditions. The bibliography alone covers 
more than 100 additional pages and contains more than 2,000 references 


It is pointed out by the author that one of the deterrents to more rapid pro^wess 
concerning knowledge of the behavior of bile acids is lack of a wholly satisfartorv 
chcmical test for their presence. The author stresses the relative nontoxicitv of bile 
Pi^ents and indicates that bile acids are the essential toxic element in bile when 
biliary retention occurs or when bile escapes into abnormal locations. 

A number of pathologic states bearing upon the r t.-, ' 

Bucli as the hemorrhagic dvscrasias of iaMe h^LSa Jc^ 

J i-ue antlior summanze.s the avail- 
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media of aiteries. TJio vascularitj- of tlicsc tumors is usiiaily very jioor and accoid- 
iiig to the recent arteriograpliic studies of dos Santos the circulation of the tumors 
appears to be essentiall}' venous. The lymphatics arc almost always involved. 

Sarcoma of muscles may be infiltrative or well encaiisulated. It is important 
to realize that sarcoma of muscle as well as connective tissue can bo osteoblastic 
and may be easily confused rvitli tumors of osseous origin. 

Metastasis is frequent and usually occurs in the pleuropulinonary region which 
was involved in 29 of the authors’ cases. Certain benign connective tissue tumors, 
such as myxofibrocytomas, are difficult to distinguish even microscopically. 

Clinically, sarcoma of the thigh occurs most frequentlj'. It is usually well en- 
capsulated, movable, not tender, and growing slowly. I’unctional disturbances as 
circulatory or nervous are remarkably absent for a long period of time. Adenopathy 
is also absent. Doentgenograms reveal the bone to be intact. Examination for 
distant metastasis, especially to the pleuropulinonary region, should be made. 

The prognosis of these tumors is grave. They usually end fatally due to metastasis 
or after ulceration in the local area with second.ary infection and cachexia. The 
prognosis is not good oven in the treated cases. Of the 119 cases of the authors, 
SS died, lo recovered, and 1C are too recent to state results. Histologic study docs 
not give definite significant information regarding the prognosis. Age is also of 
no prognostic significance. 

Of the various methods of treatment, simple enucleation is to be condemned as 
recurrence practically always follows. Even total ablation is not satisfactory be- 
cause it is too limited in scope. Amputation and disarticulation, except in late 
cases, are the only operative procedures which should bo considered. The disarticula- 
tion should be either interscapulothoracic or interilioabdominal. 

A considerable proportion of these tumors are radiosensitive. In a series of 
45 cases the authors found 20 radioresistant and 19 radiosensitive. The histologic 
type determines this to some extent. IVliercas certain forms of angioblastio and 
lipoblastie sarcomas are particularly radiosensitive, osteoblastic sarcomas and those 
of mesenchymal origin are radioresistant. Superficial sarcomas are less grave than 
the deep forms. 

The authors report 15 total recoveries in their series of 119 cases. In addition 
to this there were 10 cases of superficial sarcomas with G recoveries. Of the success- 
ful cases, 5 were treated by local operation (undoubtedly these were not very 
malignant), 2 by amputation, and 10 by combined surgery and irradiation. 

The authors make the following conclusions: (1) lYliereas in the case of a 
small tumor total extirpation should be done rather than biopsy, in largo tumors 
biopsy may bo done but the laboratorj- report should be hurried. (2) Irradiation 
should be considered before surgical intervention as some tumors are radiosensitire. 
Even if the tumor is radioresistant, the loss of a few daj-s is not significant. (3) 

In a lai'ge number of cases it will be neces.sary to resort to interscajmlothoracic 
or interilioabdominal disarticulation. 

The following took part in the discussion and in general agreed with the con- 
clusions of the authors: Gordon Taylor (London), Louis Tixier (Lyon), J. Guyot 
(Bordeaux), A. Hamant (Nancy), and P. Ulrich (Pans). 
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career. One of these -n-as Jacobson’s Operations of Surgery; the other, Gerster’s 
book on antiseptic principles of surgery. Koeher’s Operative Surgery and Jacobson’s; 
Operations of Surgery have probably held a larger reading audience among English 
and American surgeons than any other similar books during their time. With 
the death of Professor Koeher in 1917, Ms work went out of print. Jacobson’s 
work has been continued under the able directorship of successors at Guy’s 
Hospital. 

The general plan and format of the most recent edition of these two volumes 
follows closely that of the last publication. Some material has been added and 
some has been deleted. Only volume two on the abdomen has increased slightly 
in size. Ogilvie, Massie, A. Ralph Thompson, Gibberd, and E. C. Brock have 
revised and rewritten chapters in this new work. 

One of the distinctive features of these volumes, the plan which is followed 
also in the eighth edition, is an adequate discussion of indications for operation, 
the choice of operative procedure, and the results both early and late of operation. 
In addition, pertinent references to literature are subtended at the bottom of the 
page. The illustrations in the main are quite satisfactory. 

There is a wealth of information and experience summarized in these two 
volumes and any surgeon unfamiliar with them will do well to make their 
acquaintance. 

More and more, however, it would appear that surgery in its manifold ram- 
ifications has become so broad that the wwiting of a complete work on operative 
surgery must of necessity become the task of a group of workers. When men 
write from their own experience, surgical barnacles drop out of texts of operative 
surgery and that which is best survives. One looks in vain through the text for 
information on some of the newer developments in surgery without satisfaction. 
Chapter 32 in volume two proposes to discuss some of the new things in surgery, 
but it is a poor and incomplete effort. This reviewer feels that if Jacobson’s 
Operations of Surgery is to continue to enjoy the prestige which it has had for 
decades, subsequent editions must have more collaborators writing upon the field 
of their special interests. 


The Synovial Membrane and the Synovial Rluid. By David H. Kling. Cloth. 
Pp. 299, with SO illustrations and 3-1 tables. Los Angeles, 1938, The Medical 
Press. $5. 


This little monograph deals with the anatomy and physiology of the synovial 
membrane and the state of the synovial fluid in joints in health and disease. It 
contains a large volume of information garnered from a number of sources. Prac- 
tical chapters on the bacteriology of joint effusions, the technique of aspiration 
of joints and the injection of air into joints for purposes of diagnosis are in- 
cluded. 


The author points out that the synovial fluid has normally a pH between 8 ” 
and 8.4 that it is in fact, next to pancreatic juice, the most alkaline fluid in 
the body He also cites the susceptibility of articular cartilage to destruction 
urth ueak acid solutions. The capacity of the normal joint for ab.sorption throuch 
the medium of the synovial membrane is pointed out. ® 

The volume contains a great deal of useful information and * i 

and studied to be apprecintcd. It can he recommended with ent) • 
tho.se who have an interest in the physiologic behaviofof joTnts. 
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able information upon tlieso subjects. This reviewer had c.vpectcd to find some men- 
tion of the work of AVlupple and his associates, which indicates the great value of the 
feeding of bile to obviate bleeding in jaundice. The author feels that the toxic 
action of bile salts and tlie transudation of protein-containing fluid into tlie peri- 
toneal cavity are the responsible lethal factors in bile peritonitis. He is inclined 
to regard the bacterial factor in bile peritonitis as relatively unimportant. Un- 
fortunatelj a chapter on the relationship of the biliary constituents to oholey’stitis 
or cholelithiasis is not included. 

The volume is authoritative and modern; an 3 'one wishing to orient himself in tlie 
general problem of the physiologic actions of bite will do well to make the acquaint- 
ance of this monograph. 


Athletic Injuries. Bj- Augustus Thorndike, Jr. Cloth. Pp. flOS, with 104 illustra- 
tions. Philadelphia, 193S, Lea and Pebiger. $3. 

This little monograph detailing the experience of the author over a five-year 
period in dealing with athletic injuries of Harvard athletes is an interesting and 
informative contribution. The author deals systematicallj' with sprains, strains, dis- 
locations, and fractures. In no sense does this text essay to discuss completel)’ all the 
medical aspects of the various injuries. So little is known concerning the actual 
pathologj’ of sprains and strains, that it would have been quite in order for the 
author, whose experience mth them has been considerable, to debate upon them at 
length. He relates the experience of Leriche who e.vposed twice the tibiotarsal liga- 
ments for sprain and found them intact; in consequence of this experience, Leriche 
believed that the disabilitj' of manj' so-called sprains was due largelj- to pain in the 
tissues about the tendons and came to inject novocain locallj- for relief of pain and 
loss of function. TVhereas the author lends no factual proof, it is his belief that 
most sprains and strains are due to actual tears or ruptures of ligaments or muscle 
fibers. It is somewhat startling to learn that the author has employed the applica- 
tion of cold to the extent that phlebitis is a not uncommon accompaniment. 

The author describes the phj'siologj' of e.vercise concisely and discusses, somewhat 
more brieflj’ than the importance of the subject, the principles of therapj'. A useful 
bibliography is appended. Surgeons who deal with athletic injuries and tlio minor 
accidents of industry- will find this monograph useful. 


The Operations of Surgery. Bj- B. P. Rowhmd.s and Philip Turner. Ed. 8. Cloth. 
A''ol. I, pp. 1045, with 435 illustrations, 38 in color; A'ol. 11, pp. 908, with 514 
illustrations, 4 in color. Baltimore, 1938, ATillinm AVood and Company. $10 
per volume. 


A ten-j-ear interval has elapsed since the appearance of the .seventh edition 
of this well-known two-volume text on operative .surgery. In the meanwhile a 
new publisher sponsors its appearance in the United States and the senior 
author has died. In 1889 AA'. H. A. Jacobson, of Guy's Hospital, a surgeon of 
‘ cat learning, introduced the work as a single volume. It proved at once a 
' lous success and from that dav to this, this life-work of .rncobson has been 
'""’’Lin ted 'everywhere and has enjoyed a great prestige and wide usage among 
apprcc a ' Pr. j, yfayo Is .said to have remarked that two 

ere constant companions and guides in the early days of his surgical 
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Adventures in Kespiration: Modes of Asphyxiation and Methods of Eesuscitation. 

By Yandell Henderson. Cloth. Pp. 316, with 15 iJInstrations. B.iltiffiore, 

1938, ‘Williams and "Wilkins Company. $3. 

The arithor has summarized in this monograph hi.s ideas concerning the role of 
carbon dio.xide in the control of respiration, asphyxia, and resuscitation of the 
newborn. Carbon monoxide asphyxia, mountain sicknes-s, and acclimatization 
leceiro special consideration. The author believes that muscle tonus is a sig- 
nificant factor in initiating respiration at birth. Atelectasis accompanying op- 
eration, tiie author feels, is due in large measure to the depression of muscle 
tonus and particularly of the diaphragm which attends the administration of 
anesthesia. 

There is much to commend in this volume and the surgeon, anesthetist, and 
obstetrician will find in it much useful information which he can apply prac- 
tically. 


The Surgery of Oral and Facial Diseases and Malformations. Their Diagnosis and 

Treatment Including Plastic Surgical Reconstruction. By George V. I. Brown. 

Ed. 4, cloth. Pp. 77S, with 1010 illustrations. Philadelphia, 193S, Lea and 

Febiger. $10.00. 

It may be said that there is a wealth of material in this book, so much so that 
a fair critical review hardly can be given. The feast of information begins with 
anesthesia in the first chapter, going through pathologic dentition, and includes a 
chapter on diseases of the nervous system of 113 pages with a color plate of 
photomicrographs of the gasserian ganglion. There are twenty-five chapters in 
all, with several on plastic surgery in the concluding pages that are more con- 
densed. There are twelve color plates and many ilbi.strations that are very good 
and clear. Some, however, are so small that the details caixnot be made out. 
In the illustration of temporal muscle repair of a paralyzed face, the paraly.si.s 
is shown on one side and the operative diagram on the other, which might prove 
misleading to some readers. 

The statement is made that free skin grafts taken from another person will bo 
satisfactory if both persons are of the same blood group. Tbo fallacy of this, a.s 
far as our present knowledge of blood groups extends, is almost uni^er.-'alb 
known, and, although it may have been an oversight, it is of enough fundamental 
importance to be somewhat unfortunate in a standard referenee work. 

In the preface the author indicates a wide range of readers to whom the book 
should prove valuable, and certainly it should to those who have worked with 
the author for it is a full summary of a long e-vpcrienco in this field of surgery. 
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digestive juices could be absorbed aud obstruction of the terminal 
ileum be tderated fairly well. It was with this premise in mind that we 
began in May, 1933, to study the effects of ileal obstruction in the 
dog with exclusion of swallowed air from the intestine by cervical 
esophagostomy. 



Fig, 2 — Cervical esophagostomy to exclude svaHowed air. Complete ileal oh- 
struotion is tolerated well under these conditions and dogs sundve for long periods 
when saline solution is given liberallv subcutaneously. The gut is usually not dis- 
tended at autopsy. The cause of death is starvation. It is necessary, however, to 
Invert the distal end of the cervical esophagus, for if it is not occluded, the animals 
still swallow considerable quantities of air. 

METHODS 

A cervical esophagostomy was established in dogs by a two-stage 
operative procedure (intraperitoneal pentobarbital anestbesia, 35 mg. 
per kilogram of body weight) in wliicli the esophagus was first iso- 
lated and elevated, a slip of the left sternocleidomastoid muscle being 
drawn beneath it. 'When the wound was well healed (usually in about 
a week), the esophagus was transected and both ends were brought 
out to the .skin. For varying periods of time, lengthened as the In- 
vestigation proceeded from one to two to four weeks, tlie dog was main- 
tamed by liberal feedings of the Scott-Ivy pabulum^ administered bv 
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lias been our belief tliat inabilitj’ to empty the lower reaches of the 
gut bj' vomiting causes it to become disteiiclecl with eiisuaut sustained 
increments of intraluminal pressure attended in turn by interference 
witb blood floAv and satisfactory oxygenation. By severing the termi- 
nal ileum and anastomosing the proximal end to the stomach (end-to- 
side), it was found possible to keep a dog alive for fifty-six days (Fig. 
1). In this animal the ileal eoiiteut Avas returned to the stomach, from 
AAdiicli A'antage leA'el it u'as the more readily eA’acuated bj' A'omiting.*' 
Demonstration of the possibility of relieAung certain mechanical in- 
testinal obstructions by suction applied to an inlying duodenal tube 
lent credence to the belief that distention Avith its associated sequelae 
Avas the item of chief importance in causing death in ileal obstruction. 



Fig, 1 . — Do&s survive complete obstruction of the terminal ileum for 7 to 8 days. 
■\Vhen saline solution is grivcn subcutaneously, do^s survive S to 10 days; an occasional 
doff sur\'ives somewhat longer. Anastomosis of the terminal ileum to the stoniacli 
permits dogs to survive much longer (one animal survived 56 days). Tills operation 
obviates sustained increase of intraluminal pressui'O in the terminal ileum. A pre- 
liminarv ileosigmoidostomy** before the establishment of ileal obstruction Increases 
also the survival period. (Keproducecl here from 1 ^’angenstcon, O. H., iind Leven, 
N. L. : Arch. Surg. 22: 658, 1931.) 


The agents Avhich cause distention ai’c gas and the digestive juices. 
MelA'er and his associates® haA’e sIioaa'h SAvalloAved air to be the prin- 
cipal source of gaseous distention of the stomach after abdominal 
operations. In this laboratory it lias been shoAvn that swallowed air 
accounts for about 68 per cent of the ga.s pre.scnt in instances of simple 
inecbanical obstrnetion." 

■ Having in mind the great absorptive capacity of f lie small intestine, 
it is quite reasonable to assume that, if swallowed air could be ex- 
cluded from the intestine even in the presence of obstnietioii, flie 
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catlietei’ into the distal opening of the cervical esoj^hagus. The weislit 
loss of the dogs in the latter experiments in which esophageal feeding 
Mas maintained for four M'eeks after the establishment of the esoi)hag- 
eal fistula M’as uniformly less than 10 per cent of the initial weight. 
Then, folloM’iiig a period of starvation of tM'eut.v-four hours, the termi- 
nal ileum M'as obstructed by diAuding the gut and inverting both ends. 
On completion of the procedure, the distal end of the transected 
esophagus rvas im’erted earefullj'. In the earlier experiments the 
distal end of the esophagus AA'as left open, but it Avas leaimed quickly 
that such an animal SAA’alloAA'ed as much air as a dog Avith the esopha- 
gus intact. The dogs Avere then maintained up until death by the 
dailj" subcutaneous administration of physiologic saline solution. In 
the earlier experiments 600 e.e. of saline solution AA^as giA'en once daily. 
In the latter experiments 1,500 c.c. Avas given daily in tAVO diA’ided 
doses. A feAV of the last dogs operated upon Avere transfused a fcAA’ 
times AAuth blood from other dogs in an attempt to increase the 
A’alues for the plasma iDroteius AA’hieh became loAvered considerably by 
the prolonged period of staiwatiou. To the final dog in the series, 
AA'hose surAUAml period AAms longest (Table III, Dog 11), the vitamins 
Bi(l mg.) and C(100 mg.) Avere giA'en subcutaneously each day dur- 
ing the last three Aveeks of life. In addition, an intramuscular injec- 
tion of 20 c.c. of a 10 per cent solution of glycine Avas given daily, and 
also dailj’ retention enemas of 100 e.e. of 5 per cent aqueous dextrose 
solution and one ounce of eod-livev oil, vhieh, however, were retained 
poorly. When it became apparent that the animal Avas moribund, he 
Avas killed Avith an intracardiac injection of ether. At the time of 
autopsy, the absence or presence of distention Avas noted and the 
amount of gas and fluid presejit Avas determined. 

Control surAUA’al periods Avere determined for dogs with esopha- 
gostoiny and for animals with obstruction of the terminal ileum given 
saline solution subcutaneously' (Table I). Animals AA’hicli dcA’cloped 
infection in the cerA'ieal Avounds AA'Cre excluded in this consideration. 

results 

The eai’ly' results AA’hieh have been bi’iefly reported eJseAvhere' ' Avere 
disappointing. For, despite the finding of a gut Avhieh Avas usually 
collapsed saA'e for a short segment immediately proximal to tlie ob- 
struction, the surA’h’al period for the dogs with ileal obstruction upon 
AA'hich esophagostomy for the exclusion oi SAA'alloAved air liad been j)er- 
formed Avas found to be no longer than in the controls in Avliieh ob- 
truction of the terminal ileum alone had boon done and in Avhicli 
Liimals distention Avas a i)rominenl feature. These curly results in 
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long survival periods, wliicli were obtained fairlj^ uniformly in tbe 
latter experiments, Avould appear to have been starvation. 

From an inspection of the tables, it is to be noted that esophagostomy 
diminishes notably the amount of gas and fluid found at necropsy as 
contrasted with the animals having ileal obstruction but no exclusion 
of swallowed air (compare Table I C and D with Table II A and B 



Fig. I. — ,1, Photomicrograph iX^-Vz) indicating the hypertropliy of the muscle 
of the gut wall (near obstruction) as contrasted with B, the normal terminal ileum 
ut a comparable level. 

and Table III). In a few of the animals with long survivals (Table 
III) in which esophagostomy had been performed, a surprisingly large 
amount of fluid or gas and fluid was found in the obstructed bowel 
at necropsy. In two of these (Dogs 9 and 10) reasonable causes op- 
erated to bring the condition about. In Dog 9 a volvulus, .was broucrht 
about by rotation of the obstructed gut about an adhesWe band-'^in 
the other, food had been present in the stomach at the time of opera- 



332 


SURGERY 


which no direct correlation was obtained between the leiwth of siir- 
Yijal and the presence or absence of distention in the gnt a"t necropsy 
left ns somewhat confused witli reference to the significance of the 
distention factor. However, in the light of the success which was 
attending conservative decompression of the obstructed bowel in man 
by suction applied to an indwelling duodenal tube, we were not ready 
to conclude that a “toxic factor'^ wms responsible. 



Fig:. 3. — Photograph of the condition found at autopsy in Dog 11 (Table III}. 
This animal survived complete ilc.*!! obstruction with ccndcal osophagostoniy for 57 
days. The terminal reaches of the gut are slightly distended. Tlie entire closed 
loop of esophagus, stomach, and entire small intestine contained 135 c.c. of fluid and 
100 c.c. of gas. 

The earlier experiments were performed during the course of a very 
hot summer (1933). With gradual lengtliening of tlie time between per- 
formance of esophageal fistula and establisliment of obstruction in the 
terminal ileum (four iveeks), with tlie more iiberal admini.stration of 
saline solution (1,500 c.c. of one per cent daily), avoidance of e.xpcri- 
mentation during the iiot summer moiitlis, occasional transfusion of 
blood toward the end of the experiment, and n.se of only large and 
older dogs, it became apparent that Avhen swallowed air was c-KcInded 
from the bowel the obstructed gnt could resorb effeclnally the diges- 
tive juices from the bowel. The cnn.se of death in the animals with 
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days lias been reported. In man, as has previously been pointed out, 
however, complete obstruction of the colon not uncommonly termi- 
nates in perforation (and usually of the cecum) unless the obstruction 
is relieved by surgical decompression of the large bowel. Because of 
the competency of the ileocecal sphincter and because of the lengths 
of the lips of the valve, regurgitation into the lower reaches of the 
ileum frequently does not occur and a virtual closed loop obstruction 
ensues. It has been pointed out that such an obstruction may be unat- 
tended by vomiting and accompanied only by great distention and 
“gas pains.” Despite the absence of fluid loss, such an obstruction is 
one of the most potentially hazardous of all simiile obstructions.^^ 

The results of the experiments here reported serve to shed light 
upon the somewhat enigmatic cause of death in obstructions involving 
the greater portion of the absorptive area of the gut. The majority 
of occlusions of the small intestine observed clinically concern its lower 
reaches in which the items of dehydration and dechlorination are not 
nearly so serious as in obstructions near the secretory level of the gut. 
Failure to prolong materially the survival of dogs with ileal obstruc- 
tion by the parenteral administration of liberal quantities of saline 
solution has contributed considerably to general acceptance of the 
“toxic absorption factor” as the primary cause of death in ileal ob- 
structions. Yet, the dog which possesses a relatively short small 
intestine ma}’' tolerate complete occlusion of the entire alimentary 
tract above it, if swallowed air is excluded. Exclusion of swallowed 
air permits such a segment even when obstructed to absorb the normal 
digestive juices. It is reasonable to assume that the same would hold 
true for man, particularly inasmuch as man has a relatively longer 
small intestine than the dog. At the same time, these experiments 
indicate the significance of increased intraluminal distention and ten- 
sion (when swallowed air is not excluded) . Evidence has been obtained 
which indicates that a sustained intraluminal pressm’e of 20 cm. of 
water, if maintained for twenty-tu'O to twenty-eight hours, results in 
increased permeability owing to decreased viability of the gut wall. 
The avenue over which such abnormal absorption may occur in the 
presence of a damaged gut wall is probably the transperitoneal route, 
tliough the experiments of Haerem, Dack, and Dragstedt with botU- 
linus toxin would suggest increased absorption via normal avenues 
when the bowel is obstructed.® 




A method has been devised (cervical esophagostomv) by which ileal 
obstruction in dogs may be studied with exclusion of the swallowed 
an- factor. In eleven such dogs (Table III) the average survival period 
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tion. In a previous study tlie nature of tlie gas found in the obstructed 
bowei, which was essentially a closed loop, was reported earlier. 
Seventy-five per cent of the gas was nitrogen, an indication that the 
more diffusible gases originating within the closed loop had been dis- 
placed largely by diffusion of nitrogen into the bowel lumen from tiie 
blood stz-eani." 


Secretion 

1 
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I 

I 

I 

I 

I 

I 

Absorptioiv 

1 

; 

1 

I 

1 

( 



I 

Excretion. 

I 


I ii 

FifT. 5. — The intestine projected as a straight tube. The eiTccts of obstruction at 
various levels are discussed in the text, (Reproduced here from Wangcnstocn, O. H.. 
and Leven» N. L. : Arch. Surg. 22; 658, 1931.) 

DISCUSSION 

In Fig. 5 the gut is projected as a long straight tube. Obstruction 
of the gut in its upper reaches, where the dige.stive jniees first enter 
it, is attended by essentiaUy the same effects whieli accompany fistula 
at the same level. In either iinstanee, and more effecfunlly in ob.strne- 
tion than fistula, dehydration and dechlorination may be obviated by 
the liberal parenteral administralion of water and sodium chloride. 
Whereas dogs with duodenal obstruction survive from two to four 
davs ordinarily, if given generous anionnts of saline .solntinii snbcii- 
taiieonsly. survival for as loii<r as four weeks is not ittiiisual. 

Complete obstruction of the pelvic colon in dog.s may be survived 
until the aninial dies of starvation^®- Survival from forty to fifty 
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after the establishment of complete occlusion of the terminal ilemu 
was tliirty-six days. One dog survived for fifty-seven davs. It was 
found that dogs in which a long closed loop of esophagus, stomach, 
and entire small intestine was made, absorbed the digestive juices 
when swallowed air was excluded. At autopsy the gut was usually 
found collapsed. The exclusion of swallowed air obviates the disten- 
tion factor and in turn the sequelae of decreased viability and in- 
ci eased peimeability which attend sustained increases of intraluminal 
piessuie. These expei'iments indicate that complete occlusion of the 
teiminal ileum may be well tolerated if the gut is not allowed to be- 
come distended by sivallowed air. In effect, therefore, these exjieri- 
nients indicate that the mechanical factor of distention and not a 
toxic factor” accounts for the lethal issue in ileal obstructions. 


REa^ERENCES 


1. Carlson, Herbert A., and Wangensteen, Oven H. : Histologic Study of tlie 
Intestine in Simple Obstruction, Proc. Soc. Expor. Biol. & Jtcd. 29:’ 421-424, 
1932. 


2. Gamble, J. L., and Mclver, M. A.: A Study of the Effect.^ of Pyloric Obstriie- 

tion in Rabbits, J. Clin. Investigation 1; 531, 1.925. 

3. Gamble, J. L,., and Ross, S. G.: The Factors in tlie Bcliydration Following 

Pyloric Obstruction, Ibid. 1: 403, 1925. 

4. Haden, R. L., and Orr, T. G. ; Chemical Change.'! in tlie Blood of the Bog 

After Obstruction of the Duodenum, J. E.xpcr. Med. 37: 3li3, 192.3; 38: 53, 
1923; 39: 321, 1924. 

5. Haereni, Sarah, Daek, G. M., and Dragsfedt, Ecster R, : Acute Intestinal 01'- 

struction, Suboebt 3: 339, 1938. 

6. Hartwell, J. A., and Hoguet, J. P.; Experimental Intestinal Obstruction in 

Dogs With Special Reference to Cause of Deatli and Treatment by Barge 
Amounts of A^ormal Saline Solution, J. A. M. A. 59: 82, 1912. 

7. Hibbard, James S., and Wangensteen, Onen H. ; CJinr.arter of fiio Gaseou.s 

Distension in ifeclianieal Obstruction of tlie Small Intestine, Proc. Soc. 
Expor. Biol. & Med. 31: lOCS-lOOG, 1934. 

S. Mclver, M. A., Benedict, E. B., and Cline, J. U'. : Postoperntivo Ga.^eons Dis- 
tension of the Intestine, Arcli. Surg. 13: 3SS, 192G. 

9. Morton, J. J. ; Tlie Diflerence.s Between High nnd Dow Intestinal Obstruction 
in the Dog, Arcli. Surg. 18: 119, 1929. 

10. Scott, H. G., and Ivy, A. C.: Jejunal Alimentation; nn E.xpcrimental Study 

in Dogs, Ann. Surg. 93: 119", 19.31. 

11. Sperling, Louis: Effect of Previous Ilcosigmoido.sfomy on SurvivnI Pcricpd of 

Dogs witli Low Ileal Obstruction, Proc. Soc. E.\pcr. Biol. & .Med. 31; ..’2.!, 
1933. 


1" Sperling, Louis, and Wangensteen, Owen It.: Tran.speritmie.al Ah.vorption. I'D 
Significaueo of Impaired Viability and Influence of Dismnsion on tts Oc- 
currence, Proc. Soc. E.vper. Biol. & Med. 32: 1385-1. >.''9, l.o.ia. 

13 Wangonsfocn, Oiren ID: The Earlv Diagiiosm of .-Wule Intestinal Ob.strm-tion 
' With Comments on Patliologv and Treatment: With a Iteport of .Smee.ssful 
Dccomprc.s.sion of Three Ca.-'e.s of MeelmnU-td Bowel Ohstrm-tioi. I>y Va-at 
Catheter Suction Siphoimgo, Wp.-!t. .T. Surg. 40: l li, I'.'.’L; It. Ui'.st. ,\„ 


1031. 

14. IVangenstccn, Owen ID: 
With Special Mention 
.Tournal Dance! 54: (!4n. 


The Management of .lento Tnte.stinal Olefna-rion ; 
of the rharaeter of the Vomiting and Distension, 
1.0.34. 



ransom; carcinoma op right colon 


341 


suture anastomosis between the terminal ileum and the proximal trans- 
verse colon. Others (Lahey and his associates®) prefer an obstructive 
type of resection for lesions in either the right or left colon, the pro- 
cedure being essentiallj* a modification of the original Mikulicz operation. 
Still others (Rankin,^ Pembertgii, and Whittaker,® and Allen®), advise 
a two-stage operation, consisting first of an anastomosis between the low 
ileum and the transverse colop, to be followed by right hemicolectomy 
some three to six weeks later. • ■. 

The present study is concerned with the cases of carcinoma of the 
right colon observed in the University Hospital from 1925 to 1937 and 
was undertaken, first, in order to make a careful analysis of the symp- 
toms, signs, and complications in order thus possibly to clarify the early 
clinical picture of the disease; second, to evaluate the worth of the dif- 
ferent operative procedures from the standpoint of mortality and post- 
operative complications; and third, to learn the end results of surgical 
treatment, both radical and palliative operations being considered. Dur- 
ing this twelve-year period, the reeoi’ds of 91 eases of carcinoma situated 
in that, segment of bowel between the ileocecal junction and the proximal 
transverse colon were found suitable for study. In the majority of these 
eases the diagnosis was verified by operation or necropsy and in these 
instances, histologic confirmation of the diagnosis was usually available. 
A certain few cases in which neither operation nor necropsy was per- 
formed were included, providing there was convincing clinical evidence 
in support of the diagnosis. Tims some cases liaving a compatible history 
with an abdominal tumor mass or positive x-ray and laboratory findings 
were accepted for study when thoi’ough examination liad also served 
satisfactorily to exclude other lesions. 

ANATOMIC LOCATION 

Table I gives the exact situation of the lesion in the right colon in the 
91 cases. The cecum, as in the reports of other observers, was the section 
most commonly involved, while cancers of the hepatic flexure were second 
in frequency. It has been noted (McGlannanU that the incidence of 
carcinoma at the hepatic and splenic flexures of the colon is slightly 


Table I 

C.W.CIXOMA OP THE RIGHT COLON 

Anatomical Location 


LOCATION OP LP,SION 

NUMBER OP CASES 

per cent 

Cecum 

54 

9 

30 

14 

59.4 

Asecndens 

Cecum und Asecndens 

9.8 

llcpntic flexure 

10.9 

Asecndens and liepntie fle.xurc 

lo.O 

Entire riglit colon 

2 

91 



CAECINOjMA of the eight colons* 

Henry K, Eansom, M.D., Ann Arbor, JEch. 

(From the Department of Surgery, University of Michigan) 


p^EOM t]ie standpoint of surgical diagnosis and treatment, carcinoma 
of. the cecum, ascending colon, and hepatic flexure may be con- 
's enientlj^ grouped under the general heading of carcinoma of the right 
colon. The clinical sjmdromes provoked by cancers in tliese several 
locations are essentially the same. Thej' are frequently characterized by 
a severe secondary anemia even thougJi there lias been no visible loss 
of blood and also bj' the rarity of obstructive phenomena, both of ivhich 
features stand in sharp contrast to the behavior of carcinomas of the 
left arm of the coloir. Furthermore, carcinoma of the right colon is 
generallj’' regarded as offering a better chance for cixre than carcinoma 
at almost any other level of the digestive tract, this being due to the 
fact that these growths terrd to I'emain localized for a long period of time. 
Metastasis to the regional lymph nodes and liver occurs at a relatively 
late stage in the life history of the disease, and, in this respect, the 
malignant grovdlis of the right half of the colon differ considerably from 
cancers of the stomach, left colon, and rectum. Moreover, when surgical 
extirpation of a malignant lesion situated at any point in the right colon 
is to be performed, surgeons are quite generally agreed that right liemi- 
colectomy is the procedure of choice. Cheever’ mentions the following 
reasons for this: (1) Eemoval of a smaller segment of colon does not 
give a sufficiently wide mar-gin of safety. (2) Due to the saccirlnted 
structure of the right colon and because it is devoid of peritoneum pos- 
teriorly, an anastomosis made here is less secure tbair one between the 
termirral ileum and the trarrsver-sus, both of which are almost completely 
covered by peritorreirm as well as being fairly mobile due to their respec- 
tive mesenteries. (3) The ileum is pr-ovided with a good blood supply 
which minimizes the danger of sirtur-e-line necrosis with r-esultant leak- 


age. (4) The operation is technically easier-. Such a resection, of course, 
readily permits restoration of the intestinal continuity and a pei-mancnt 
artificial anus is not necessary. Concerning the exact details of the 
technique by which the operation can be best and most safely perfor-med, 
there is no unanimity of opinion among different sui-gcons of consider- 
able e.xperience. Thu.s, some authoi-s (Chcever,’ Harvey^) favor a one- 
stage operation, consisting of resection of the right colon with a primary 


before the ann.ml. meotln;: of the snchls.-.n St.Uo M-.lical .Socl,.,y ,.t On.n.l 
for^publtot/ony^ ao. m.a*. 
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Since one of the purposes of the study was to summarize the significant 
symptoms and thus facilitate, if possible, earlier recognition of the dis- 
ease, the chief symptoms of which these patients complained have been 
tabulated in Table III. It wiU be observed that some type of abdominal 
pain. or distress was the most common chief complaint. The exact nature 
of the pain, its precise location, or the points to which it might radiate 
were neither constant nor characteristic and many variants of this com- 
plaint were noted. 

Table III 


Caecinojia of the Eight Colon 
Chief Complaint 


COMPLAINT 

NUMBER OF CASES 

PER CENT 

Abdominal pain 


37 

40.6 

Weakness 


10 

11.0 

Abdominal pain and Aveakness 


9 

9.9 

Diarrhea, abdominal pain and weakness 


S 

8.8 

Constipation and abdominal discomfort 


7 

7.7 

Tumor 


e 

6.6 

Tumor and pain in right lower quadrant 


6 

6.6 

Abdominal pain and vomiting 


3 

3.3 

Abdominal distention and gas 

No symptoms (accidentally discovered during 

3 

3.3 

routine examination) 


2 

2.2 

Total 


91 

100.0 

Appendectomy since onset of symptoms 


10 

11.0 


Rankin states that the symptoms of carcinoma of the right colon may 
be divided into three main groups. The first is characterized by chi*onic 
digestive disturbances which tend to persist. Pain may be referred to 
the right upper quadrant of the abdomen, thus simulating chronic gall- 
bladder disease, or to the right lower quadrant simulating chronic ap- 
pendicitis. The second group is composed of symptoms referable to 
anemia. Thus, weakness, dyspnea, and pallor without other symptoms 
may be noted. Finally, there is a smaller group, in which an abdominal 
tumor mass first discovered by the patient or by the physician during a 
routine physical examination is the first indication of trouble. Compar- 
ing this classification with Table III, Ave find that these cardinal symp- 
toms which Rankiir describes appear here either singly or in combination. 
The 6 eases with unusual symptoms, such as vomiting and abdominal 
distention, were cases in Avhieh obstruction was present and the symp- 
toms were those of the complicating intestinal obstruction rather than 
of the carcinoma itself. Of particular interest are the last 2 cases in 
the table, neither of these patients having had any symptoms referable 
to the abdomen but both found to have a carcinoma of tlie cecum dur- 
ing the course of a searching examination. One patient had come to 
tlie hospital because of an orthopedic condition and the other because 
of a cutaneous disorder. Since nearly three-fourths of the patients had 
alidominal pain as the chief complaint and since it not infrequently was 
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higher than in the adjacent portions of tiie bowel. The slight narrow- 
ing of the lumen and consequent stasis at these points liave suggested 
the factor of chronic irritation bj' intestinal contents as a possible etio- 
logic agent. For purposes of orientation, it is of interest to note tliat, 
during a two-year period, Hodges,® of the Department of Roentgenology 
of the University Hosiiital, on the basis of x-ray examination found 
carcinoma of the colon distributed as follows: pelvic colon (rectum and 
sigmoid), 60 per cent; left colon (distal half of transverse and the de- 
scending colon), 18 per cent; right colon (cecum, ascending colon, and 
proximal transverse colon), 22 per cent. 

Thus, while carcinoma of the left colon (sigmoid and rectum being 
included) is the more important lesion by virtue of its more frequent 
occurrence, carcinoma of the right colon is desendng of careful study, 
since Allen in his review of the Massachusetts General Hospital eases 
found the operative mortality to be liigher in this gronp of eases than 
in the resections performed on the left side. 

In Table II are shown the age and sex incidence. With regard to sex, 
nothing remarkable is noted, it being common experience to find males 
affected more freqnently than females, and in this series the ratio was 
approximately two to mre. The study of the distribution of the cases 
according to age revealed that nearl.v 85 per cent occurred in tlic so- 
called cancer age from 40 to 70 years, and only 10 per cent were found in 
persons under 40 years of age. This is in ratlier striking contrast to our 
recent experiences with carcinoma of the left colon, rectum, stomach, and 
breast, when a surprisingly large number have been observed in patients 
between 20 and 40 years of age. 


Table II 

CARrrxojtA OF the Right Coi.ox 
Sex amp Age Incipexce 


SEX 

NUMBER OF CASES 

VKn CENT 

Male 

Female 

Ser Incidence 

59 

32 

04. .S 
.'!5.2 

Total 

9\ 

100.0 


agf: 

.Nl'.VIBEn OF CASES 

rKK CENT* 

11-20 ineUisive 

21-30 inclui-ivc 
."l-!0 incUipWe 

41-50 inclusive 

51-00 inclusive 

01-70 inclusive 

71-.S0 inclusive 

Total 

Age Incidence 

I 

I 

7 

10 

2S 

20 

r, 

01 

1.1 

1.1 

7.7 

20,;i 

•lo.s 

3).fi 

0.0 

ino.n 


•Menn, ">0.22 jear.i. 
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case of cancer elsewhere and especially that of the gastrointestinal tract, 
is the rule, but unfortunately, because it is such a general symptom and 
one common to so many other chronic diseases, it does not assist greatly 
in arriving at an early diagnosis. 

Table V 

Carcinoma op the Eight Colon 


AY EIGHT Loss IN S2 Cases 


NUMBER or POUNDS 

NUMBER OF CASES 

per cent 

No loss 


0 

6.1 

1-10 


7 

S.5 

11-20 


19 

23.4 

21-30 


20 

24.4 

31-40 


14 

17.0 

41-50 


6 

y.o 

51-60 


2 

2.4 

61-70 


o 

2.4 

71-80 


0 

0.0 

81-90 


0 

0.0 

91-100 


1 

1.2 

Patient had lost weight tut amonnt 

vinhnown 

6 

7.3 

(No record 


9) 



Table VI gives the time interval between the onset of symptoms and 
the date of admission to the hospital. These data are of interest since 
one fact which ive were anxious to learn was during what stage of the 
disease most of the patients were applying for surgical treatment. We 
find from this survey that 25 per cent of the cases Avere seen Avithin the 
first three months following the onset of symptoms; 45 per cent, Avithin 
six months; and TO per cent, Avithin a year. 


Table AH 

Carcinoma op the Eight Colon 
D uRiVTioN OP Symptoms Before Apmission in S6 Cases 


TIME 

Less tlian 1 nio. 
1- 3 mo. 

4- 6 mo. 

7-12 mo. 

13-18 mo. 

19-24 mo. 

25-36 mo. 

Over 3 yr. 

Total 


nhmber of cases per cent 


4 4.6 

IS 20.9 

19.6 

21 24.4 

6 7.1 

13 15.2 

4 4 6 


100 


Clinical Findings.— In the clinical examination the presence of an 
abdominal tumor is probably tlie most important phvsical simi As 
shown in Table AVI, sueli a tumor mass was discovered in 72 per cent 
of the eases. If reference is made to Table III, it will be noted that 12 
patients, or 13 per cent of tlie gimip, actually gave the presence of an 
abdominal tumor mass as a chief complaint. ^ ^ 
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located in the light lowec quadrant, it is perlnqjs not surprising that 
10 patients, or 11 per cent of the group, liad been subjected to appendec- 
tomy since the onset of symptoms and before iiospital entry, a mistaken 
diagnosis of ehronic appendicitis having been made. 

A history of any change in the bowel habit of an individual is usually 
to be looked upon with suspicion, and, in teaching early diagnosis of 
cancer of the lower digestive tract, emphasis is placed upon the fact that 
any deviation from the normal for that individual, which tends to per- 
sist, calls for a thorough examination, including x-ray study by means 
of the barium enema. Such alterations in bowel habit may be in the na- 
ture of a tendency toward diarrhea or toward constipation. In our 
series, as far as could be told from a careful perusal of the case histories, 
no change in intestinal habit liad been noted by the patient in half of the 
eases. Strangely enough, increasing constipation was considerably more 
common than diarrhea. The textbook sj'mptom of alternating constipa- 
tion and diarrhea was recorded in only six cases. 

In the course of the routine history, patients were questioned spe- 
cifically regarding any change in the appearance of the stools, and, ns 
shown in Table IV, three-fourths of the patients denied having had 
bloody or tarry stools. This serves to emphasize the fact that a history 
of blood in the stool or on the stool is rarely obtained in cases of car- 
cinoma of the right colon, and that a history of abnormal appearing 
stools is so uncommon that it will direct the attention of the examiner to 
the colon in only a small number of cases. 


Table TY 

CAncIXOjfA OF THE Bigut Colox 
Symctoms 


CHAXGE IN BOWEL HABIT 

NU.UBEH: or CASES 

I'EB CENT 

No change 

44 

4S..I 

Increasing constipation 

24 

20.4 

Diarrhea 

17 

jy.ir 

Alternating constipation and diarrhea 

G 

0.0 

Total 

m 

loa 


abxokmality of stools 

NtMIBEt: OF CASEG 

rvji cr.sT 

No cliangc 

r,s 

74,7 

Bloody 

IS 


Tarri- 

ii 


Total 

!U 

100 


Table V prc.scnts the matter of weight loss in S2 ciiscs in which the 
rccord.s were comjilotc on that .score. As minlit be exjx'cfed. the great 
maioritv of patient.s had lost weight to sonic extent. A.s indicated in the 
fnlilc in 61) per cent of the ease.s the anioimf of weight lost r.mgcd be- 
tween 10 and 40 pounds (4.C to 1S.2 mg.}. Weight loss, then, as in the 
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Table VH! 

Carcinoma of the Eight Colon 
Blood Studies 


HEMOGLOBIN 

DLTERMIKATION 

NUMBER 

OF 

CASES 

ERYTIIROCVTE 

COUNT 

15- 19 

2 

1.5-1.9 

20- 24 

4 

2.0-2.4 

25- 29 

3 

2.5-2.9 

30- 34 

2 

3.0-3.4 

35- 39 

1 

3.5-3.9 

40- 44 

8 

4.0-4.4 

45- 49 

4 

4.5-4.9 

50- 54 

9 

5.0-5.4 

55- 59 

11 

5.5-5.9 

60- 64 

9 

6.0-6.4 

65- 69 

6 

No record 

70- 74 

5 

Mean 3.76 

75- 79 

6 


80- 84 

5 


85- 89 

4 


90- 94 

1 


95-100 

2 


No record 

Mean 57.6 

9 



NUMBER 

OF 

CASES 

2 

3 

6 

9 

8 

14 

11 

3 

0 

1 

34 


such large raw surfaces constantly bathed in a fluid medium containing 
a concentrated culture of the most virulent organisms. Hence they con- 
clude that there is nothing about the cecum or its mucous membrane 
which is essential to the hematopoietic system and that the explanation 
of the anemia lies in the presence of a large ulcerated surface from which 
blood can ooze and through which bacteria can enter. Rankin and 
Graham,'- on the other hand, believe that the anemia is probably due to 
some perverted or inhibited function of the mucous membrane which 
allows toxins to be readily absorbed. In support of this contention they 
cjuote the work of NVliipple, Schmidt, Koons, and others. 

In order to determine whether the degree of anemia was an index 
of the extent of the lesion and therefore a criterion of operability, all 
cases explored surgically as well as those judged hopelessly inoperable 
when first seen were combined and divided into three groups, depending 
upon the hemoglobin readings. In 15 cases the hemoglobin was between 
15 and 44 per cent; in 37 it was between 45 and 69 per cent; and in 
22 it was over 70 per cent. The number of cases in which resection was 
possible in these three groups was 6, 20, and 10 respectively. Thus, as 
had been expected, the lowest resectability (40 per cent) was found 
ill (he group with (he most severe anemia. However, in the middle group, 
with a hemoglobin range from 45 to 69 jicr cent, the operability was 
found to he the highest (51 per cent) while in the eases in which there 
was only a slight degree of anemia (hemoglobin 70 per cent or hifrher) 
tlic resectability was second highest (45 per cent). Tlie best c.xplanation 
for this seems to be that in lids last group of cases there were some of 
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Table VII 

CARCtNOMA OP THE BlQHT GOLOK 


Physical Examinatimi in S6 Cases 


ABDOMINAL TUMOR 

NUMBER OF cases 

PEU CENT 

Preseut 

Absent 

02 

21 

72.1 

27.0 

i'tool Examination in SI Cases 

OCCULT BLOOD 

NUMBER OF CASES 

PER CENT 

Present 

Absent 

25 

6 

SO.fi 

19.4 

X-Eay Examination in SS Cases 


NUMBER OF OASES 

PER CENT 

Lesion demonstrated or 
Negative examination 

suspected 72 

10 

87.8 

o 


Stool examinations were rvcorded in only 31 cases, but it is noteworthy 
that of this group the chemical tests for occult blood were positive in 
80 per cent. This is of interest in view of the fact that, as was previously 
mentioned, 75 per cent of tlie patients gave no history of any gross 
abnormality of the stools. 

Roentgen studies were made in 82 of tlie 91 cases and in 72, or 88 per 
cent, these were eitlier positive for an intrinsic colonic lesion or the 
findings deviated from normal sufficiently at least to arouse the suspicion 
of the examiner and to raise the question of some abnormality in the 
bowel. Since this series of cases dates back to the time of the opening 
of the hospital in 1925, and in view of the great improvements in lltc 
technique of roentgen examination of the colon, it is probable that at 
the present time such a lesion can be demonstrated by a competent 
roentgenologist in at least 95 per cent of the cases. 

Of the various laboratory examinations, the blood studies are of the 
chief interest. They are shown in Table VIII. It will be seen that, a 
fairlj' marked anemia was present in most of the cases, as indicated by 
the mean hemoglobin reading of 57 per cent and the mean erythrocyte 
count of 3.76. In 1913“ and again in 1921''’ W.- J. Mayo pointed out 
that carcinoma of the right colon is more commonly nssociated with 
anemia than carcinoma of any other part of tJic body, with the c.xccptioii 
of certain cancers of the stomach. Various explanations for this tend- 
ency to the production of anemia have been offered. Tims, it has been 
suggested that hemotoxius are formed; that the ceeal mucous membrane 
is e.sscntial to a normal blood picture; that the anemia is ivlatcd to the 
high degree of malignancy of these tumors; that if is a.ssociated witli 
chronic intestinal obstruction, weight loss, or hemorrhage. This matter 
has been extensively studied by Alvarez and his associates. Tlicy fuid 
that there is a definite rclationshi]) between the area of the tumor re- 
moved at operation and the degree of the anemia and .anpf.nsize tiie fact 
that nowhere else in tl.e inferior of the ho.Iy are ulcerating cancers 
found as large as those in the cecum. Furthermore, nowhere els,, are 
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Table Vin 

Carcinoma of the Bight Colon 
Blood Studies 


HEMOGLOBIN 

determination 

15- 19 
20- 24 
25- 29 
30- 34 
35- 39 
40- 44 
45- 49 
50- 54 
55- 59 
60- 64 
65- 69 
70- 74 
75- 79 
SO- S4 
85- 89 
90- 94 
95-100 
No record 
Mean 57.6 


NUMBER 

OF 

CASES 


ERYTHROCYTE 

COUNT 

1.5- 1.9 

2.0- 2.4 

2.5- 2.9 

3.0- 3.4 

3.5- 3.9 

4.0- 4.4 

4.5- 4.9 

5.0- 5.4 

5.5- 5.9 

6.0- 6.4 
No record 
Mean 3.76 


such large raw surfaces constantly bathed in a fluid medium containing 
a concentrated culture of the most virulent organisms. Hence they con- 
clude that there is nothing about the cecum or its mucous membrane 
which is essential to the hematopoietic system and that the explanation 
of the anemia lies in the presence of a large ulcerated surface from which 
blood can ooze and through which bacteria can enter. Rankin and 
Graham/- on the other hand, believe that the anemia is probably due to 
some perverted or inhibited function of the mucous membrane which 
allows toxins to be readily absorbed. In support of this contention they 
quote the work of Whipple, Schmidt, Koons, and others. 


In order to determine whether the degree of anemia was an index 
of the extent of the lesion and therefore a criterion of operability, all 
eases explored surgically as well as those judged hopelessly inoperable 
when first seen were combined and divided into three groups, depending 
upon the hemoglobin readings. In 15 eases tlie hemoglobin was between 


15 and 44 per cent; in 37 it Avas between 45 and 69 per cent; and in 
22 it was over 70 per cent. The number of cases in which resection was 


possible in these three groups was 6, 20, and 10 respectively. Thus, as 
had been expected, the lowest resectability (40 per cent)' was found 
in the group with the most severe anemia. However, in the middle n-roup 
with a hemoglobin range from 45 to 69 per cent, the operability was 
found to be the highe.st (54 per cent) while in the cases in which' there 
was only a slight degree of anemia (hemoglobin 70 per cent or hi-herl 
the ,-eseet«h,l,ly wt.tt eeemt.l l.ishcBt (45 pee ect). The best oxpkn'alip,; 
r.,e Ihttt see,,., he ,1,„| thi, I.,,t Br„„p e„,es .l,e,-o ,ve.-e some rf 
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the less differentiated or more malignant tumors, Miiicli tended to 
metastasize eai’ly or to iniiltrate extensively, while iii this croup also 
were found some of the smaller tumors which showed complications, 
such as perforation or obstruction at an early date. Hence, in general, 
it would seem that a severe degree of ajiemia denotes an advanced and 
often an inoperable lesion, hut the degree of the anemia and the resect- 
ability do not run entirely parallel with one another. 


Table IX 

CARcrxojiA OP THE Bight Colox 

BESECTABILITY IX BEL.VTION TO DEGREE OP AxE.MIA IX 74 CASES 


HEMOGLOBIN" 

KEAPIKG 

NUMBER 

OP 

CASES 

NUMBER 

OP CASES 
RESECTABLE 

PER 

CENT 

15- 44 

15 

6 

40.0 

45- Gf) 

37 

20 

54.0 

70-100 

22 

10 

45.4 


Treatment . — Table X shows in outline form the disposal which was 
made of the 91 cases. In 15 the lesion was thought to be operable 
but operation was refused. These patients either i-efused treatment 
entirely or went elsewhere. Eight eases were frankfy inoperable and 
no treatment of any kind seemed worthwhile. Thirty-two cases, at the 
time of laparotomj', were found to have extensive infiltration into 
adjacent structures, hepatic or other distant metastasos, or various con- 
ditions contraindicating any radical procedure. In 5 of the 32 the 
operation consisted of simple exploration witli bio]).sy when jiossiblc. 
In 20 an ileocolostomy between the low ileum and the transverse colon 
was performed. In 2 ileosignioidostomy was neces.sary becau.se of in- 
volvement of the transverse colon. The 5 instances of cnterostom.v or 
cecostomy were advanced cases of acute intestinal obstruction and emcr- 
genc.v operation was performed for the relief of the obstruction. 


Table X 

CARCIXOltA OF THE BiGIIT COLO.V 
Ol’ERAnlLITV 


TREATM ENT 

Nl'JinER OP ('A.’?E.‘: 

run CENT 

Operation advised; patient refused 

15 

s 

.s.s 

Inoperable 

3.5.2 

Palliative operation 

20 

22.0 

lleotransver.se colo.stoniv 


Deosiffinoido.stomv 


.5..5 

Cecostomv and ontero.itoiny 

1. 


Exploration only 

oil 

r.n.ii 

Radical operation (resection) 

Re.section with primary .“iiture ana.«tomo.‘‘i 


27.5 


ao 

OJ>?tnu-tivo re^orjinn 
oporut inn 

3 

3.3 

Totiil 

Resectabilil.v in vases = -(..err 

VI 
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Eesection was possible in 36 eases and if the 15 patients wlio refused 
treatment are disregarded, the resectability was 47.6 per cent. Un- 
doubtedly in the group of 15 who refused treatment there were some 
favorable cases. Thus it seems reasonable to suppose that the resect- 
ability for the entire group was approximately 50 per eent. 

The 20 palliative ileotransverse colostomies were all side-to-side lateral 
anastomoses. In some of these cases a proximal catheter enterostomy 
was added as a form of safety valve for the purpose of relieving tension 
on the suture line. More recently this practice has been abandoned, 
as it is now regarded an unnecessary precaution. As shown in Table 
XI, the mortality was considerably higher when the enterostomj^ was 
performed. The reason for this was usually some form of infection, 
either general peritonitis, or severe wound sepsis which often resulted in 
a persistent fecal fistula. Thus, we believe that the complementary 
proximal enterostomy in such cases is not only unnecessary but unwise. 


Table XI 

Carcinoma of the Right Colon 
Palliative Operations 


TYPE OP OPERATION oTS 

LIVED 

died 

mortality 

PER CENT 

Ileotransverse colostomy 

20 

14 

6 

30.0 

Lateral anastomosis ivitliout 

proximal enterostomy 

13 

11 

2 

15.4 

Lateral anastomosis with 

proximal enterostomy 

7 

3 

4 

57.0 

Ileosigmoidostomy 

2 

1 

1 

50.0 

Gecostomy and enterostomy 

5 

1 

4 

80.0 

Exploration only 

5 

4 

1 

20.0 


The high mortality of 80 per cent in the small group of cases in 
which enterostomy or eeeostomy was performed is not surprising. These 
were all far-advanced eases, and an attempt was made to relieve the 
acute obstruction even though the risk was great. 

The radical operations fall into three main groups: (1) resection of 
the right colon with some form of primary suture anastomosis; (2) ob- 
structive resection; and (3) a. two-stage operation, consisting of ileo- 
transverse colostomy as the first stage, followed by right hemicolectomy 
after the function of the anastomosis was well established, usually about 
three weeks later. 

In the first group of one-stage operations, with primary suture anas- 
tomoses, the anastomosis was of the side-to-side variety in 12 end to 
end in 9, and end-to-side in 4. In the two latter types a proxWal en' 
terostomy was always performed. This was also done in 6 of the 19 
lateral anastomoses, while in the remaining 6 it was not thought neces^ 
sary. Here again, the experience was the same as in the gi-oup of paUia 


live side-tracking operations, i.e., the results 


an enterostomy was not done. 'iVe, ^ 010 "^^^^^ 
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the less differentiated or more malignant tumors, wliicli tended to 
metastasize early or to infiltrate extensively, Avhile in this group also 
^^ele found some of the smaller tumors which showed complications, 
such as perforation or obstruction at an early date. Hence, in general. 
It would seem that a severe degree of anemia denotes an advanced and 
often an inoperable lesion, but the degree of the anemia and the resect- 
ability do not run entirely parallel with one another. 


T.vble IX 

Carcinoma op the Eight Colon 
Eesectability in Eel.\tion to Degree or Anemia in 74 Cases 
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and often stormy. The added liazard of the administration of two 
anesthetics and the danger of postoperative complications in two post- 
operative periods have probahlj’ been gxeatly overemphasized in the past. 
It is true, of course, that the malignant growth is left in situ, during 
the interval of two or three weeks between stages, and, theoreticall}' at 
least, it is capable of giving rise to metastases during this time. How- 
ever, in view of the slow rate of growth of these colonic cancers, with 
metastasis taking place at a late stage of the disease, no great harm 
seems likely on this score. Furthermore, as tlie result of putting the 
tumor-containing bowel segment at rest by means of the ileoeolostom.v, 
there is a marked subsidence of infection, and the tumor mass may de- 
crease in size so that its subsequent removal becomes safer and easier. 

The optimal interval of time between tlie two stages is generally be- 
lieved to be about three weeks; i.e., a sufficient!}" long period to allow 
the anastomosis to become firmly healed and its function well established. 
As to the time when the maximum degree of immunity of the peritoneum 
is attained, there is considerable difference of opinion. At the present 
time we are attempting to show" w’hen this occurs in experimental animals 
and these results w'ill be the basis of a separate publication. 

As indicated in Table XII, the lowest operative mortality followed 
the use of the two-stage operation. In tliis small group of eases there 
were tw"o patients over 70 yeai’s of age, one 71 and the other 78, and 
both of them made a satisfactory convalescence. Furthermore, since 
this study w"as completed, 5 additional cases have been treated by this 
method with successful outcome, thus improving considerably the re- 
sults show'n in the table. We now' believe that the two-stage operation 
should not be reserved for the poor surgical risk, but that it is the pref- 
erable procedure for most patients w'ith malignant disease. Undoubtedly 
there are some patients who are able to w'ithstand a one-stage operation 

Table XII 

Carcinoma of the Right Colon 
Radical Operations 


'TVPe Of OPERATIOX NUMBER 

OF OASES 

LIVED 

DIED 

MORTALITY 

PER CENT 

^section Avitli primary suture 





anastomosis 
i^ateral anastomoses 

25 

17 

8 

32.0 

12 

9 

?, 

25.0 

-'ateral anastomoses without 





enterostomy 

lateral anastomoses witli 

0 

G 

0 

0.0 

enterostomy 
'Je'end anastomosis 

6 

?, 

3 

50.0 

Pr,,! , enterostomy) 

■to-SKle anastomosis 

9 

7 

2 

22.2 

Twos. ' re.section 
Tp^l^ll^Sloperation 

4 

1 

3 

75.0 

(> 

5 

4 

4 

2 

i 

33.3 

20.0 


30 

25 

11 

30.00 
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stage resection is to be performed the strongest possible type of aiuis- 
tomosis should be employed in order to avoid the necessity of a coiii- 
l^Iementary enterostomy. Such an anastomosis is undoubtedl.v the sicle- 
to-side type. 

In this group of eases adequate statistical data are not available ■wilh 
leferenee to the I'elative merits of the different so-called aseptic types 
of anastomosis. In nearly one-half of the cases the anastomosis was made 
according to the Parker-Kerr basting-stitch technique or with the aid 
of the Purniss clamp. In the I'emainder of the eases an oimn anastomosis 
was performed. It is our belief, however, that the aseptic type of anas- 
tomosis has much to recommend it, and we continue to em])lo.v it when 
technically feasible. 


While most surgeons are agreed that obstructive I’esection is a suit- 
able procedure for lesions in the left colon, relatively few advocate its 
use on the right side. The chief objection to its use here is the fact that, 
during the interval between the actual resection and the time when the 
temporary intestinal fistula can be closed, the patient is handicapped by 
a complete ileostomy. While it may not be a serious argiiment against 
the use of this method, nevertheless the excoriation of the skin and the 
uncontrollable watery discharges are far more distressing and incapaci- 
tating than in the ease of a temporary sigmoid or transverse colostomy. 
In the present series the number of patients treated by tins method is 
so small that statistical data arc of little value. However, in tlie figures 
available for comparison, the mortality proved to be essentially the same 
as for the one-stage resections, that is, approximatel.v 32 per cent. 

Likewise, the two-stage operation Avas utilized in onl.v a small number 
of cases, and hence our experience with this pi’ocedurc is limited. It is 
a method AA'hich has long beeji advocated b.v Kankin for jiatieiits who 
are not first-class surgical risks, and its A’arious adA'antagos have re- 
cently been emphasized b.v Pemberton and Allen. Tlie chief reasons for 
employing a tA\’o-stage procedure arc: first, that tlie amount of oin'ral- 


ing done at any one time is considerably decreased; and .second, that the 
preliminary ileocolostoniy confers upon the peritoneum a certain degree 
of immunity to infection so that the hemicolectomy can be done more 
safely. As Pemberton ha.s pointed out, tlie first stage of tlie procedure 


is quite effective in sealing off tlie left side of the abdomen by adhesions. 
Thus, the second stage can be done Avilh .scarcely any exjiosiirc or 
handling of the small intestine. Tlie added .safcti- made i>os.sii)ie in 
this method .seems to more than onm])ensale for any disadi'anlages thar 
it may haA-e. Jlo.st important of the.se disadvantages is j.rohably the 
lotmer period of hospitalization. In sjn'tc of a tAvo-sfaec procedure. 
hoAvcver, the total number of hospital da.vs is not gre;it!y increased 
because the convalescence folloAving each stage is usually smooth and 
uneventful; whereas, in the one-stage operation it is apt to be prolong, si 
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peritoneum witli interrupted silk sutures and of the fascia with either 
silk or tile Babcock alloy steel wire, in our hands, have been very 
gratifying. 

In Table XIV are listed the important complications of the disease 
which were present at the time of hospital entry. The incidence of 
obstruction, either acute or subacute, was somewhat higher than had 
been expected. 'When obstruction was present, it was usually due 
either to a large cecal groudh so situated as to occlude the ileocecal junc- 
tion, thus producing small intestinal obstruction, or else it was an ad- 
vanced carcinoma situated at or near the hepatic flexure. 

Table XIV 

Caecixoma op the Eight Colon 
Pathology 


CO.HPUCATIOXS KUMBER OF CASES FEE CENT 

Perforation with abscess 2 2.2 

Perforation with general infection 2 2.2 

Acute or subacute intestinal obstruction 10 11.0 

Duodenocolic fistula ' 1 1.1 


Incidence of Metastasis to Regional Lymph Glands in Z5 Specimens 


Glands involved * 11 44.0 

Glands not involved 14 56.0 


The matter of regional lymph node involvement is of interest, since 
it is commonly believed that carcinoma of the cecum, for example, 
metastasizes at a later date than carcinoma elsewhere in the digestive 
tract. Important observations have been made by Craig and MacCarty,^'* 
Hayes,” and MeVay.” In 300 sections of colon resected for carcinoma, 
these authors isolated and studied microscopically the included lymph 
nodes. Tliey found an increasing tendency for the Ijunph nodes to be 
involved in passing from the cecum to the rectum. Thus, the regional 
glands were positive in 47 per cent of the rectal cancers; ivhereas, in- 
volvement was present in only 32 per cent of the cecal gi-owths. In the 
case of lesions situated between these two points, there was a fairly 
even gradation in metastasis. lYhile complete records of nodal involve- 
ment were not available in all of the cases in the present study, micro- 
scopic examination of the regional lymph nodes was made in 25 of tlie 
resected specimens. The glands were uninvolved in 14, or 56 per cent, 
and positive in the remaining 11, or 44 per cent. 

Table XV shows the end results of palliative ileoeolostomy in the 15 
patients upon whom this operation was performed and wlm were dis- 

chavgod from the hospital alive. It was possible to trace all of the eases 
and all had died. 


ivf* 1*1 ‘^«i"'lion of life following operation is given in Table XVI 

nnm B ‘ ^'’^ule depends considerabh- 
ipon tl o circnmstanecs and the problems jiresonted by the individual 

< c. IS certainly true that an average postoperative life expectancy 




352 


SURGEKV 


and tliis is particular].y true when the resection is done for some lesion 
otliei than carcinoma. Howevei-, tlicse arc tlio exceptional cases and 
require very careful selection. 

Table XIII gives the cause of death in all of the radical operations 
ending fatally. While general peritonitis was present in about one-half 
of the cases, it alone was not responsible for the fatal outcome as fre- 
quently as one might suppose. With greater standardization of the 
operative procedures and a fairly long meticulous preo 2 :)erative {prepara- 
tory regime, the incidence of general peritonitis has been very greatly 
reduced. Fatal cardiovascular or renal disorders were not uncommon. 
A considerable number of the deatlis wei’e due to those postoperative 
complications, espeeiallj^ pulmonaiy, which are common to all major 

Table XIII 

Carcinoma op the Bight Colon 


Cause of Death Following Eadical Operations 




vVUTOI’SY 

Eesection 

Case 

witli primary suture anastomosis 

1. Pneumonia, pvound sepsis 

+ 

Case 

2. Pneumonia, wound sepsis 

3. General {Peritonitis 

+ 

Case 

+ 

Case 

4. Paralytic ileus, cardiac failure, pnciiniouia 

0 . General peritonitis 

+ 

Case 


Case 

G. Peritonitis, {pneumonia 

7. Eiysipelas, uremia 

- 

Case 

- 

Case 

S. Transfusion reaction 

- 

Obstructive resection 

Case I. GaPigrcPPe ileal stump, gcuoral poritoppilis, pipcnmoiiia 

+ 

Case 

2. Coronaiy occlusiou 

+ 

Tpvo'Stngc 

Case 

operation 

1. General peritonitis, imouinonia 

+ 


surgical procedures canned out in {Patients of this age grouj). While 
the use of sipinal rather than inhalation anesthesia may assist in reducing 
the incidence of posto{peraf ive {pneumonia, {probably more important is 
the constant attention to minute details in the jpostojpcrative care. Thus, 
encouraging the patient to cough, frequent changes of {Posture, h.v{icr- 
vcntilation by means of carbon dioxide inlnilations, and tlie avoidance 
of too tight abdominal dre.ssings arc all {points worthy of attention. 
AYouud sepsis is an important {posto{Pcrativc coiiqplicalion and wlicn it 
occurs in the.se debilitated {patients, it not infi-equently results fatally. 
On the basis of the cx{Perimcntal studies on vitamin C deticioipcy and 
wound healing made by Lanman and Ingalls,’" Allen iccommcnds the 
use of cevitamic acid and of liver extract intramuscularly both bofoic 
and after 0{Perat ion, in order tfp favor normal wound healing. 


Wc have been impressed with the rather marhed dccTCMsc in the inci- 
dence of infected laiparotomy pvounds following the use of nonabsorb.ablc 

suture material. 


Thus, iip thi.s tyjie of case tlpc results of closure 


of the 
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peritoiieiMn Mith interrupted silk sutures and of the fascia uith either 
silk or the Babcoek alloy steel wire, in our hands, have been very 
gratifying. 

In Table XIV are listed the important complications of the disease 
which were present at the time of hospital entr}^. The incidence of 
obstruction, either acute or subacute, was somewhat higher than had 
been expected. 'When obstruction was present, it was usually due 
either to a large ceeal groudh so situated as to occlude the ileocecal junc- 
tion, thus producing small intestinal obstruction, or else it was an ad- 
vanced carcinoma situated at or near the hepatic flexure. 

Table XIV 

Carcikoiia op the Bight Colon 
Pathologv 


COnPUC.WIOXS KEJIBEP. OP CASES PEE CENT 


Perforation 'vvitli absecss 2 2.2 

Perforation rvitli general infection 2 2.2 

Acute or subacute intestinal obstruction 10 11.0 

Duodenocolic fctnla ' 1 1.1 


InokUnce of Metastasis to Segional Lymph Glnncls in 25 Specimens 


Glands involved * 11 44.0 

Glands not involved 14 56.0 


Tile matter of regional lymph node involvement is of interest, since 
it is commonly believed that eai'cinoma of the cecum, for example, 
metastasizes at a later date than carcinoma elsewhere in the digestive 
tract. Important observations have been made by Craig and MacCarty,'* 
Hayes, and McVay.^® In 300 sections of colon resected for carcinoTna, 
these authors isolated and studied microscopically the included lymph 
nodes. They found an increasing tendency for the Ijunplx nodes to be 
involved in passing from the ceenm to the rectum. Thus, the regional 
glands were positive in 47 per cent of the rectal cancers; whereas, in- 
volvement was present in onl.v 32 per cent of the cecal growths. In the 
case of lesions situated between tliese two points, there was a fairly 
even gradation in metastasis. Wlnle complete records of nodal involve- 
ment Averc not available in all of the cases in the present study, micro- 
scopic examination of the regional lymph nodes was made in 25 of the 
resected specimens. Tlio glands were uninvolved in 14, or 56 per cent 
and po.sitive in the remaining 11, or 44 per cent. 

Table XV sliows the end results of palliative ileocolostomy in the 15 
iialients upon whom this operation was performed and ivlm were dis- 
ehavged from the hospital alive. It was possible to trace all of the cases 
and all had died. 


Ihe exact duration of life following operation is given in Table XVI 
liether such palliative operations are worth while depends considerablv 
upon the cu-cumstances and the problems presented liv the individual 
rase. It m certainly true that an average posioperathm life 
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Olid tins is parliciiliivly true when llic resection is done for some lesion 
otliei than carcinoma. However, these arc the exceptional cases and 
require very careful .selection. 


lahle XIII gives the cause of death in all of the radical operations 
ending fatally. While general peritonitis was present in about one-lialf 
of the cases, it alone was not re.sponsihlc for the fatal outcome as fre- 
quently as one might suppose. With greater standardization of the 
operative procedures and a fairly long meticulous preoperative prepara- 
tory regime, the incidence of general peritonitis has been very greatly 
reduced. Fatal cardiovascular or renal disorders were not uncommon. 
A considerable number of the deaths rvere due to those postoperative 
complications, cs])ociall 3 ’ pulmonary, which ai’c common to all major 


table XIII 


Cai'.cin'O.ma op tue Eight Colon 
Cause op Death Following Eamcal Operations 




autofsv 

Keseotion 

Case 

with primary suture anastomosis 

1. Pneumonia, wound sepsis 

+ 

Case 

2. Pneumonia, wound sepsis 

3. General peritonitis 

+ 

Case 

+ 

Case 

4. Paralytic ileus, cardiac failure, pneumonia 

5. General peritonitis 

+ 

Case 


Case 

0. Peritonitis, pneumonia 

- 

Case 

7. Erysipelas, uremia 

- 

Case 

S. Transfusion reaction 

- 

Obstructive resection 

Case 1. Gangrene ileal stump, general peritonitis, pneumonia 


Case 

2. Coi'onarv occlusion 

+ 

Two-stage operation 

Case 1. General peritonitis, pneumonia 

■h 


surgical procedures carried out in patients of this age group. While 
the use of spinal rather tlian inhalation anesthesia ma.v assist in reducing 
the incidence of postoperative inieumonia, probablj"^ more important is 
the constant attention to minute details in the postoperative care. Tlius, 
encouraging the patient to cough, frequent changes of posture, hyper- 
ventilation b}^ means of carbon dioxide inhalations, and the avoidance 
of too tight abdominal dressings are all points wortlij’' of attention. 
Woirnd sepsis is an important postoperative complication and wlien it 
occurs in these debilitated patients, it not infrequently results fatally. 
On the basis of the experimental studies on vitamin 0 deficiencj- and 
wound healing made b}’^ Lanman and IngaLIs,^^ Allen recommends the 
use of cevitamic acid and of liver extract intramuscularlj^ both before 
and after operation, in order to favor normal wound healing. 

We have been impressed with the rather marked decrease in the inci- 
dence of infected laparotomy wounds following the use of nonabsorbable 
suture material. Thus, in this type of case the results of closure of the 
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Table XVII 


Carcinoma of the Eight Colon 
Patients Still Living Following Eadical Operation 


Case 174403 is alive at the end of 
Case 391863 is alive at the end of 
Case 389384 is alive at the end of 
Case 390943 is alive at the end of 
Case 192307 is alive at the end of 
Case 348964 is alive at the end of 
Case 297753 is alive at the end of 
Case 335881 is alive at the end of 
Case 248994 is alive at the end of 
Case S03540 is alive at the end of 
Case 262022 is alive at the end of 
Case 226372 is alive at the end of 
Case 187393 is alive at the end of 


3 mo. 

6V?! mo. 

10 mo. 

10% mo. 

11 mo. 

2 yr., 9 mo. 

3 yr., 3 mo. 

3 yr., 4 mo. 

4 yr., 1% mo. 
4 yr., 9 mo. 

6 XT., 4 mo. 

8 yr. 

10 yr. 


are not brilliant, nevertheless, the fact that one patient was found 
to be living and well at the end of ten j'-ears and another at the end of 
eight years shows that cure is possible by radical sui’gery. Of the 13 
patients still living, 3 have survived for more than five years. Thus 
there were five-year cures in 12 per cent of all of the radical operations 
performed, or 3.3 per cent of the entire gi’onp of 91 cases. 


SUMMARY AND CONCLUSIONS 


1. The case records of 91 cases of carcinoma of the right colon ob- 
served in the University Hospital, during the twelve-year period from 
1925-193 (, have been reviewed and analj'zed. 

2. Carcinoma of the right colon was considerably less common than 
of the left colon. Over one-half of the cancers of the large bowel were 
found to he situated in the sigmoid and rectum. In the right colon 
carcinoma was considerably more common in the cecum than in the 
ascendens or hepatic flexure. 

3. Males were affected more frequently than females, the ratio being 
approximately two to one. Over 80 per cent of the cases occurred in 
individuals between 40 and 70 years of age. The mean age ivas 55 22 
years. 


4. Some form of abdominal pain or discomfort was the most common 
chief complaint. Because of pain located in the right side of the ah- 
t omen or m the riglit lower quadrant, 10 patients, or 11 per cent of 
appcndeetomias performed prior to admission to the 

appearing .stools. nistoij of abnormal 
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TAI1I,k XV 

C.MtCJXOMA OP TUB Rioht Cobok 


Em) Results op Pataaativk Opebatiox in- 15 Casks (All Tbaced) 


LIVKl) 

Nlr.UBKI! OF OASIS! 

PEK CEN'T 

Ia'Ps tlian 5 mo. 

S- 7 mo. 

7-10 mo. 

Over 10 mo. 

ll 

G 

0 

1 

15 

20.0 

40.0 

33.3 

0.7 

100.0 

Average length of life follon-iiig operation 

G.G nio. 


Longest survival period 

20 mo. 


Shortest survival period 

li/A mo. 



of 6.6 months is not very nuieli to hold out in the way of hope, yet the 
tenipoz’aiy symptomatic improvement often noted, the protection against 
acute obstruction, and the frequent improvement in the anemia as well 
as occasional survival periods of to 2 years, would seem to .I'ustifv 
the procedure. It is of interest to place upon record these results as in 
this clinic we have been engaged for some time in conducting a survey 
of the end results of the various palliative opei-ations for the different 
types of abdominal carcinoma. "We have now aceumulated such data 
for carcinoma of the stomach,^' pancreas,'®’ and rectum.^'’ 


Table XAVt 

Carcixo.ma op the Eight Colon- 


End Results of Radical Operations in 25 Cases (All Traced) 


Ln*ED 

NUMBEn OF CASES 

PER CENT 

C mo. or less 

1 

4.0 

7-12 mo. 

1 

4.0 

13-18 mo. 

1 

4.0 

19-24 mo. 

4 

IG.O 

25-30 mo. 

1 

4.0 

31-30 mo. 

1 

4.0 

Over 3 j-r. 

3 

12.0 

Still living 

13 

52.0 


25 

100.0 

Longest survival period of patients now dead 

4 yr. 


Shortest survival period of patients now dead 

41 A mo. 


Average sun-ival period of patients now dead 

2014 mo. 



It was likewise possible to folloiv all of the patients upon whom radical 
operations nere iierformed. Half of the patients were found to be still 
liA’ing, and in tlie ease of those who had died the average duration of 
life was 26^^ months. The deaths were all checked with tlie vital statis- 
tics of the S"tate Department of Health. AVhilc it is quite possible that 
death was due to causes other than recurrence, in a certain few of the 
eases as a rule the circumstanees of death as recorded on the death cer- 
tificates leave little doubt that death was due citlier to a reeurrence of 
the disease or to distant metastnses. WJiile tliese results of treatment 


='^|:\?SL - C.»,ee „ “S' 
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6. Nearly all patients gave, a history of weight loss. In 65 per cent 
of^the cases «ic amount ranged from 10 to 40 pounds (4.6 to 18.2 kg.). 

r. Approximate^ 25 per cent of the patients came to the hospital 
witliin three months following the onset of sj'mptoms; 45 per cent, 
within six months; and 70 per cent, within one year. 

8. An abdominal tumor mass was noted on physical examination in 
nearly three-fourths of the cases. 

9. In the group of 31 cases in which the guaiae and benzidine tests 
were performed, occult blood was found in the stools in 80 per cent. 

10. Of 82 cases examined roentgcnologieally, the lesion was demon- 
strated or its presence rvas suspected in 88 per cent. 

11. The mean hemoglobin reading for the group was 57 per cent. 
The mean erythrocyte count was 3.76. 

12. The degree of the anemia was not necessarily a criterion of re- 
sectability. The lowest resectability occurred in the cases with the most 
marked anemia (15 to 44 per cent Hg). The liighest resectability was 
found in the intermediate group (45 to 69 per cent Hg) . 

13. Palliative operations w'ere performed in 32 cases, or 35.2 per cent 
of the group. Radical operations were possible in 36 cases, or 39.6 
per cent. The resectability in 76 cases (excluding 15 patients who re- 
fused opei’ation) was 47.6 per cent. 

14. The most useful palliative opei’ation was ileotransverse colostomy 
for the purpose of excluding the involved bowel segment and preventing 
obstruction in the future. The operative mortality in 20 cases was 30.0 
per cent. The mortality w’as considerably higher wdien a proximal 
catheter enterostomy rvas performed simultaneous].v than when it was 
omitted. 

15. Among the radical operations, while the number of cases in any 
one group is too small to make statistical comparisons of great value, 
tlie two-stage operation seems to be superior to any form of one-stage 
procedure, judging from operative mortalitj^ (20 per cent). Obstruc- 
tive resections and one-stage resections with primary suture anastomoses, 
in general, carried about the same mortality; viz., 33 per cent. 

16. Perforation of the bowel wms a relatively uncommon complication, 
occurring in only 4.4 per cent of the eases. Acute or subacute intestinal 
obstruction, on the contrary, wms somewhat more frequent than liad 
beeir anticipated. It was noted in 10 cases, or 11 per cent of the group. 

17. In 25 resected specimens in wliich microscopic study of the re- 
gional lymph nodes was made, metastases were found in the regional 
lymph nodes in 44 per cent, while the glands wwre uninvolved in 56 

per cent. 

IS A follow'-up study of the 15 palliative short-circuitmg operations 
.Unwed the average duration of life following operation to lie 6.6 montlis. 

The longest period of survival was 20 montlis and the shortest 1% 

months. 



PALLIS AND PLAIN: ACUTE PANCREATITIS 


359 


most frequent causative agent of pancreatitis. In the remaining 40 
per cent of cases Ij^mphogenonSj hematagenons, or ductal spread of in- 
fection must be considered. Vascular injury null also produce pan- 
creatitis, as will physical trauma. The protected position of the organ 
lessens the danger from trauma, hut many interesting eases of rupture 
and repair are reported. 

Incidence . — Acute pancreatitis is a rare disease. From 1916 to 1937, 
inclusive, there were 268,293 patients admitted to the Henry Ford Hos- 
pital and of this number only 26 were operated upon for acute pan- 
creatitis. Thus, there was only 1 patient with acute pancreatitis for 
each 10,000 admissions. 

Seasonal Incidence . — ^Aeute pancreatitis does not appear to have the 
definite seasonal variation that is demonstrable in so many diseases. The 
incidence by seasons of our cases is shown in Table I. 


Table I 


Acute Pancreatitis 
Seasonal Incidence 


SEASON 

NO. OF PATIENTS 

PEKCENTAOE 

SpriDg 

s 

30.S 

SuDimer 

7 

20.9 

Pall 

4 

15.4 

IVintor 

7 

20.9 


2 ^ 

100.0 


Sex . — There were 14 males and 12 females in the group studied. This 
observation may be used as an argument against the relationship of gall- 
bladder disease, since cholecystitis is much more common in females 
than in males in the proportion of 3 to 1. In 301 cases of acute chole- 
cystitis operated upon here during the same period, there were 89 males 
and 212 females. 

Eace . — The colored race had only 1 representative. 

Nationality . — There were 20 Americans, 2 Poles, 1 Italian, 1 Austrian, 
1 Englishman, and 1 Canadian. 


decade 

- 

a 

■I 

s 

G 

7 

s 


Table II 


Acute Pancue.vtitis 
Age 


ace 

0- !) 
10-10 
20-20 
20-30 
40-40 
50-50 
GO-GO 
70-79 


NO. or 

IWTIENTS 

- 

1 

s 

3 

0 

5 

0 

1 


rERCENTAOE 


0.0 

3.8 

10..3 

11.5 

.34.0 

19.3 

7.7 

3.S 


ACUTE PANCEEATITIS 
A Report of 26 Cases 

LA^^RENCE Sidney Pallis, M.D., and George Plain, M.D., 
Detroit, Mich. 

(From the Department of Surgery, Henry Ford Hospital) 

A cute pancreatitis lias been described as being one of tlie most 
dramatic of all diseases. It has been placed in the same category 
as luptnred ectopic pregnancy, since, in both, the classical description 
is one of pi'ofound slioek. Tin's impression in the latter instance has 
been changing because now most patients with ectopic pregnane}' are 
operated upon before the lesion ruptures. In pancreatitis, however, 
many physicians are still reluctant to make the diagnosis in the absence 
of shock and cyanosis. An analysis of the eases here presented demon- 
strates that such findings are quite unusual. It was the relatii’e mild- 
ness of symptoms and findings in severe cases in contrast to the classical 
description that aroused interest and prompted a study of our case 
records. We have noted that increased interest in the subject has 
brought about improved results in both the diagnosis and treatment of 
our o^TO cases; for example, the three cases seen after this work was 
started were correctly diagnosed preoperatively. 

The study covers Uveiity-six patients with acute pancreatitis operated 
upon at the Henry Ford Hospital. Cases not coming to opei’ation and 
those definitely secondary to a perforating peptic ulcer are not included. 

Pathogenesis . — The experimental work on acute pancreatitis is enor- 
mous in volume. The most comprehensive contributions in recent years 
are those of Wangensteen, in 1931, and of Dragstedt, in 1934. The 
work of the former was confined largely to pathogenesis, while the 
latter considered the cause of death as well. These phases of the sub- 
ject have been the chief points of interest for inanj’ years. 

Without rehashing the great bulk of material which is readify avail- 
able, it may logically be stated that no one factor can be considered the 
etiological agent in all cases. Bile must still be accepted as the most 
important factor. Dragstedt concluded that 60 per cent could be ex- 
plained on the old common channel theory, 10 per cent of these being 
caused by stone in the ampulla and the remainder by spasm or edema 
of the sphincter of Oddi as suggested by Archibald. Because of the im- 
possibilit.v of demonstrating a common channel in certain proved ca.scs 
of pancreatitis, the bile factor has been severely censored and many 
fantastic theories promulgated. However, it must be accepted as the 

for publication, July 30, 103S. 
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all three of these unusual locations the pain was severe. Free blood in 
the peritoneal cavity, pooled in the right lower quadrant, maj'^ account 
for the location in the last instance, but does not give any reason for 
the absence of upper abdominal pain. No explanation is apparent in 
the two instances with localization at the umbilicus. 

While pain was noted in all cases, nausea was absent in only 1 and 
actual vomiting occurred in 24. In 1 the vomitus was continually 
streaked with blood and in another in which obstipation and distention 
were marked, the vomitus was considered to be fecal in nature. No 
special comment could be made in regard to the vomiting in the re- 
mainder, except that it was repeated. Beyond pain, nausea, and vomit- 
ing, no other persistent symptoms were noted. An analysis of the 
isolated occurrence of interesting sjunptoms, as noted in Table lY, indi- 
cates the relative lack of pathognomonic symptoms. The story as given 
by the patient is not of any great help in arriving at a diagnosis in 
practically 100 per cent of the cases considered. Tlie onset of steady 
pain, reaching its acme early, is the possible exception. 


Table IV 

Aotte Pancreatitis 
Eareb Symptoms 


SYMPTOM NO. OF 

PATIENTS 

PERCENTAGE 

Pain in right shoulder 

2 

7.7 

Pain in left shoulder 

1 

3.8 

Pain in back 

1 

3.8 

Chills and fever 

2 

7.7 

No bowel movement for 2 days 

1 

3.8 

Diarrhea 

2 

7.7 

Abdominal distention of notable degree 

4 

15.4 

Cold and clammy sensation 

1 

3.8 

Cold sweats 

1 

3.8 

Pregnancy (6 months’ duration) 

1 

3.8 

Puerperal state (3 days) 

1 

3.8 


CLINICAL FEATURES 

A survey of the findings on physical examination is somewhat more 
encouraging, since the objective symptoms demonstrate a tendency to 
uniformity and so provide clues of diagnostic value. 

Temperature . — Table V indicates the temperature reading before 
operation. A subnormal temperature was recorded in 19.3 per cent of 
tbe patients and in 53.9 per cent the reading was not above 100° F. 
Elevation above 102° P. was noted in only 7.7 per cent. The inference 
IS that infection ])lays a minor role in the etiology of acute pancreatitis. 

Zhdsc l?afc.— The pulse rate of the patient with acute pancreatitis as 
recorded m Table VI, may be taken as an index of the degree of involve- 
ment ot the pancreas. The pulse rate is surprisingly low. In a total 
3S..I per cent of the patients the rate was under 100 and in onlv 
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Acute pancreatitis may occur at any age. Its association with 
acute infection in childhood, especially mumps, has been stressed by 
Far man. Table II shows that 2 patients in this small series were under 
20 j^cars of age and that 3 of them Avere over 60 years old. More tlian 
one-third of the patients Avere betAA’cen the ages of 40 and 49 and over 
one-half of them between the ages of 40 and 60. This finding is in 
support of the theoiy of relationship to gall-bladder disease, since this 
period is the gall-bladder age, 

'Weight. It has been stated that patients Avith acute pancreatitis 
are usuallj' obese. Table III indicates that, Avliile slightl}’ more than 
one-third of the patients avIioso aA'oirdupois Avas recorded preoperath^ely 
Aveighed more than 175 pounds, exactly one-half of them Aveighed less 
than 150 pounds. 

Table III 


Acute Pancreatitis . 
■Weight 


AVEIGIIT IN LB. NO. OP PATIENTS 

TERCENTAGE 

100-125 1 

0,3 

12G-150 7 

43.7 

151-170 2 

12.5 

175-200 plus 6 

37.5 

Total as recortled 16 

100.0 

■Unrecorded 10 


Total patients 20 



HISTORY 

Previous Gastrointestinal History . — Onlj^ 10 of the patients, or 38.5 
per cent of the series, gave a history that Avas negative for gastrointes- 
tinal symptoms. All of the remaining 16 patients had complained of 
sj^mptoms AA’liieh had led their medical adA'iser to suspect gall-bladder 
disease, but a positive diagnosis by biliaiy drainage or cholecystogram 
study had been made on only 3 patients. A histoiy of an attack similar 
to the present one Avas obtained from 14 patients, or 53.8 per cent of 
the series. Seven of the patients had been jaundiced previously; 5 had 
suffered from bloating; 2, from upper abdominal distress after meals; 
2, from fat intolerance; 2, from IiIa'cs; and 2, from constant pain in 
the gall-bladder region. One patient complained of persistent vague 
digesth'e disturbance; 1, of hunger pain; and 1 of the group had liad an 
appendectomy for a gangrenous appendix four months prevdousl}'. 

Subjective Symptoms . — The hislorj' commonly elicited Avas a’ct.v simi- 
lar to that of any other acute intra-abdominal catastrophe. Tiventy- 
three of the patients had severe pain as the outstanding symptom, Aviiiio 
in only 3 instances, or 11.5 per cent, was the pain classified as moderate. 

Tn 23 patients the pain was in the epigastrium; 2, at the umbilicus; and 
in 1 the only pain complained of Avas in the right lower quadrant. In 
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as epigastric was observed 17 times, or in 65.5 per cent of the cases. 
Tenderness was confined to the left upper cinadrant once and, because 
of the subacute nature of the process and the presence of a palpable 
mass, a diagnosis of pancreatic cj'st was made. In the remaining patient 
with tenderness restricted to the lower right quadrant, a diagnosis of 
acute appendicitis was made and the error was not apparent until free 
blood exuded as the peritoneum was opened via a McBurnej" incision. 
One patient in the group flatly denied any tenderness, but at operation 
there was found marked involvement of the pancreas with a patent 
foramen of Winslow and a large amount of free blood in the peritoneal 
cavity. She made a remarkably rapid recovery. 

Si)asms . — kluscle spasm in any acute intra-abdominal lesion varies 
with the duration and progress of the disease, so these findings depend 
largelj' upon the time after onset that the examination is made. 

The extension of muscle spasm from the right hypochondrium to in- 
volve the epigastrium and left upper quadrant was noted 12 times, 
or in 46.3 per cent of the eases. Three of these were described as board- 
like. Onlj’’ 5 times was the muscle spasm limited to the right upper 
quadrant, while in 2 cases it was limited to the left hypochondrium. 
The 1 case in which other findings w’ere limited to the right lower 
quadrant also had muscle spasms in this area. In 1 case only was the 
midepigastrium the sole site of muscle spasm. Five times the examiner 
reported muscle spasm as entirely absent. All of these, however, had 
definite tenderness and elevated white counts. It is of special interest 
that the first time Cullen’s sign was observed in a case of pancreatitis 
in this clinic, muscle spasm was entirely absent. The process in this 
case M'as of the fulminating type and the patient exiiired thirty-six hours 
postoperatively. 

Shock . — Apparent shock was commented on in the records of 4 cases. 
An analysis of these records for true evidence of shock revealed it was 
present in only 2 instances if the pulse, temperature, and blood pressure 
changes are the criteria. Koster and Kasman report shock 7 times in 
22 cases with a systolic blood pressure below 90 in 3 of them. Our 
somewhat larger scries shows only one instance of a systolic pressure 
below 100. 

Palpable Mass . — A definitely palpable mass was found 4 times an 
incidence of 15.4 jicr cent. In all of thc.se the process was still defini'telv 
acute. 


Cxdhn’s Sitia.— Cullen’s sign, the value of which has been reported 
111 a previous communication, was noted 3 times, for an incidence of 
11.0 per cent. 


('yaaosis . — Cyanosis was observed and 
as to its alisence was found 6 times and 


recorded only twice. A note 
111 tlie remainder no mention 
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Table V 

Acute Pancreatitis 
Temperature 


F, nEADIN(; 

NO. op PATIENTS 

FFIJCEaVTAGE 

90.0-9S.G 

0 

19.3 

9S.S-100 

9 

34.G 

100.2-101 

7 

20.9 

101.2-102 

3 

12 0 

102.2-103 

0 

0 0 

103.2-101 

2 

7.'7 


26 

100.0 


23.1 per cent was it over 120. Tliis finding is at A’arianee with tlie 
older concepts of the disease, in which shock was stated to be an out- 
standing symptom. 


Table TI 

Acute Pancre.atitis 
Pulse Rate 


RATE 

NO. OP PATIENTS 

PEUCEN'TAGE 

60- 70 

2 

7.7 

70- SO 

1 

3.S 

SO- 90 

2 

7.7 

90-100 

5 

19.2 

100-110 

C 

23.1 

110-120 

4 

15.4 

120 phis 

6 

23.1 


26 

100.0 


Blood Pressure . — The blood pi-essiU'e findings did not vary I'emark- 
ably from normal levels ; in fact, the most noteivorthy feature is the 
relatively high level Avhen so much of the literature stresses the state of 
shock in which the patients are said to bo found. The range is demon- 
strated in Table VII. 

Table TII 
Acute Pancreatitis 
Blood Pressure Reading 

SYSTOLIC IN MM. HO. NO. OP P.VTIENTS PERCENTAGE 


90-100 

1 

3.S 

100-110 

1 

3.S 

110-120 

5 

19.3 

120-130 

6 

23.1 

130-150 

S 

30.8 

150-200 

2 

7.7 

UnrecordeJ 

3 

11.0 


26 

100.0 


Objective Symptoms. — Tendcrne.ss was confined to (he right liypo- 
chondrium in only 6 instances, or 23.1 per cent; while in a series of 301 
cases of acute cholecystitis, such a localization was apparent 280 times, 
or 93 per cent. A more diffuse tendernc.ss whicli could be localized only 
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Positive tests for bile in tbe urine were obtained only 4 times, an 
incidence of 15.4 per cent. 

Ictenw Index . — Only 4 readings of tbe icterus index were recorded, 
none of wbieh was particularlj” bigb. They varied from lO.O to 14.0 
witli an average of 12.2. 

Blood Sapor.— Observations of tbe blood sugar were equally disap- 
pointing, Only S preoperative recordings were found, 3 of wbicb were 
elevated, varjdng from 128 to 147 mg. per cent. 

Blood Chloride . — Blood chloride determination was done only once. 
In this case vomiting Avas a very pronounced feature and the chloride 
level Avas 380 mg. per cent. Experimentally Dragstedt found that tbe 
disease bad little effect on the blood chloride level. 

Noaproteiii Nitrogen. — Five nonprotein nitrogen determinations Avere 
all in tbe upper limits of normal. 

Blood Diastase. — Blood diastase Avas not determined in any of tbe 
earlier cases. In most of the later ones it aaus done only postoperatively 
and the results Avere not particularly abnormal. In 1 case Ioav readings 
of 6 to 12 units Avere consisteirtly found. Marked liver damage Avas 
thought to account for this. Another frank case of acute hemorrhagic 
pancreatitis gave several blood diastase readings of 12 to 14 units. 

PREOPERATIATi: DIAGNOSIS 

The majority of patients with acute pancreatitis present clinical 
features Avhich lead the observer to suspect disease of the biliary tract. 
On admission to hospital the first examiner recorded his early impression 
of the condition. Cholecystitis and cholelithiasis headed the list of pos- 
sibilities in 16 of the 26 cases, or 61.5 per cent of tlie total. Perforated 
ulcer Avas considered on 7 occasions and acute intestinal obstruction in 
4 instances. Acute appendicitis and acute diverticulitis Avere both men- 
tioned tAvice, AA'hile tabetic crisis, angina pectoris, general peritonitis, 
snbphrcnic abscess, ureteral calculus, and mesenteric cyst each entered 
the diagnostic field once. Acute pancreatitis Avas mentioned as a pos- 
sibility 10 times. 

Table X 

Acute P,\Nci'.E.\Tms 

Pr.r.OCER.ATIVE DlAfiXOSiS 


niAr.NOSIS 

NO. OF FATIIINT.S 

rEnCK.VTAOK 

AclUo puncroatitis 

8 

ao.s 

30.S 

OtA o 

Acute cliolccvstitis 

S 

Pertoratcit peptic nieet 

0 

Diverticulitis 

1 


Mosoiitcric cvM 

1 

3.S 

.1.S 

Apjieuilicltis 

1 


I 

20 

tj.b 

.^S 

100.0 
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of It was made. The rale of respiration recorded in Table VIII coin- 
cides with such a lack of C3nin03is; this is in definite contrast to the 
classical descriptions. 


Table VIII 
Acute pAncnEATiTis 
HEsriuATORY Rate 


HATE VEU MIX. 

NO. OP PATIENTS 

rEUCENTAOE 

10-24 

1« 

Cl.G (normal) 

25-32 

33-40 

7 

3 

11 5 } abnormal 


20 

100.0 


Jaundice . — Jaundice was observed and noted in about one-fourth of 
the eases; namely, 6 times, or 23.1 per cent. Tliis is in accord witli the 
4 observations of jaundice in the 22 cases reported bj’' Koster and 
Kasman. 

Distention. — Distention was recorded as marked in only 2 cases. 

L.VnORATORY FINDINGS 

Leucocytosis. — The most consistent laboratoiy finding was an elevated 
white blood count. The variation, however, was extreme, ranging from 
8,550 in a ease with marked hemorrhage into the transverse mesocolon 
and a large amount of free blood in the peritoneal cavity to 45,000 in 
another ease with free blood and fat necrosis. Both patients recovered 
after long hospitalization. 

■ The variation of the white count is demonstrated in Table IX. The 
largest number falls in tlie 20,000 to 30,000 bracket and the average 
count Avas found to be 21,000, which is somewhat higher than usually 
found in the reported eases available for study. 


Table IX 

Acute Pakcre.vtitis 
Leucocytosis 


•\VBC TER CU. MM. 

NO, OP patients 

PERCENTAGE 


8,000-10,000 

10,000-12,000 

1 

,3.8 


1 

3.8 


12.000- 15,000 

15.000- 20,000 

4 

15.4 


S 

30.S 


20,000-30,000 

0 

34.7 


30,000-43,000 

ft 

*> 

26 

11. .5 

100.0 



The poljTnorphonuclcar count was recorded 24 times and varied from 
S3 per cent to 9S per cent. Tlie aA-eragc count was SS.6 per cent. 

Urinalysis. — Urinal.vsis shoived onlj' one eonsistent feature, a positive 
test for albumin in 16 cases, an incidence of 61.6 per cent, 
deducing substances were noted only 4 times. 
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Cxiliurc of Abdominal Fliud. — Cultures of the abdominal fluid found 
at operation were made in only 10 instances and of these 4 were positive 
and 6 were negative. The organisms recorded were Streptococc'iis 
viridans, staphylococcus, gram-positive cocci, and nonhemolytic strep- 
tococci. 

Fat Necrosis.— The liberation and activation of lipase, the fat-splitting 
ferment of the pancreas, is of frequent occurrence in acute pancreatitis. 
Certain isolated small areas of fat in the omentum and mesentery are 
affected. The activated ferment splits fat into fatty acids and glycerin. 
The latter is absorbed and circulating calcium unites with the fatty 
acids to form soaps. These areas appear as small yellowish plaques in 
the omentum and mesenteiy. Pat necrosis is so characteristic of the 
disease that a confident diagnosis of acute pancreatitis can be made 
in its presence; in fact, these areas often provide the first clue to the 
diagnosis. Pat necrosis was observed in 16, or 61.5 per cent, of our cases. 
No satisfactory explanation has been submitted as to why necrosis is 
present in some eases and absent in others or whj’ isolated and not con- 
tiguous areas of fat are involved. 

Involvement of the Mesocolon. — The potential space existing between 
the leaves of the mesocolon is continuous with the retroperitoneal space 
in which the pancreas lies. In viev? of this anatomic arrangement the 
infrequency of involvement of the mesocolon in acute pancreatitis is 
remarkable. A collection of fluid in the mesocolon was found in only 2, 
or 7.7 per cent, of our patients, and fat necrosis was observed in only 6, 
or 23.1 per cent, of the cases. 


Approach to the Pancreas. — Although the pancreas is an entirely 
retroperitoneal organ, it may be exposed anteriorly after gaining acce.ss 
to the lesser peritoneal cavity. There are four avenues of approach 
to this space; (1) through the gastrohepatic omentum, (2) through the 
gastrocolic omentum, (3) through the transverse mesocolon, and (4) 
througli the foramen of Winslow. The last named route is not often 
utilized liccause of its relatively small size and because in acute 


pancreatitis it is often obliterated by edema or by filmy adhesions. The 
lesser peritoneal cavity is seldom entered through the transverse meso- 


colon, because, in the first place, it entails elevating the greater omentum 
and the transverse mesocolon into the operative field and also because 
of a liositaney on the part of the surgeon to adopt any maneuver that 
might endanger the middle colic artery. The most direct access to the 
lesser peritoneal cavity and body of the pancreas, with a riglit rectus 
Of midlinc incision, is obtained by going through the gastrohepatic 
omentum, above the lesser curvature of the stomach. However an 

omen tnrf f gastrocolic 
in The latter route 

a 1 Jut''"" 
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Table X summarizes llie fijial preoperative diagnoses. A definite 
diagnosis of acute pancreatitis was made in 8 cases, or 30.S per cent of 
the cases. In 1 2)atient the diagnosis was eas,y because he liad been 
operated upon before for the same condition. The diagnosis in 3 pa- 
tients ivas based on the i)resence of a bluish discoloration around the 
umbilicus, the so-called Cullen 's sign. In our experience the presence 
of an upper abdominal mass and a positi^'e Cullen’s sign as was found 
in 2 of our cases provides the onlj' definite diagnostic criteria, for, of 
tlie 8 positive diagnoses, only 2 were made without one or the other of 
these clues. 

Anesthesia . — The bearing on mortalit.)' of the various anesthetics used 
is set forth in Table XI without establishing any point of significance. 
The effect of the anesthetic agent on the gi’avelv ill patient merits more 
serious consideration than it usually receives. The relative harmlessncss 
of local as compared with general or spinal anesthesia should not be over- 
looked when dealing with this and other conditions requiring surgical 
intervention in the poor rislc patient. 


Tabue XI 

Acute PANCK&vxms 
Anesthesia 


AGENT 

NO. OF PATIENTS 

PERCENTAGE 

NO. OF deaths 

aMORTAIjITY 

PERCENTAGE 

Ethylene and ether 

IS 

(59.-1 

7 

41.1 

Ether alone 

3 

11.5 

3 

100.0 

Spinal 

I 

15.4 

0 

oO.O 

Local 

1 

S,'/ 

0 

0.0 


30 

100.0 

13 

40.1 


Incisions . — The abdominal cavity was opened through a right rectus 
incision in 17 instances and on 3 occasions a left rectus incision was used. 
A high midline incision through the linoa alba has much to commend it, 
though it was emploj’ed in only 6 of our cases. This latter incision has 
the great advantage of not opening into any of the fascial compartments 
so that, if infection or tissue digestion ensues, there is Ics.s destruction 
of those important structures which maintain the integrity of the ab- 
dominal wall. This precaution will lessen the incidence of postoperative 
ventral hernia and will make possible a more effeetive rejiair when liernia 
does develop. 

OPERATIVE FINPIXGS 

Abdominal Fluid.— In 12 patients, or almost one-half of the oases, 
there was no excess fluid found in the poritoncal cavity. In the remain- 
■ m 14 patients an abvnidaiiee of bloodstained fluid was observed. In 12 
” the fluid was dc.seribcd as being slaitted with fre.sh blood and 

in 2 occasions with altered or old i)Iood. 
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this possible probably occurs ia about 60 per cent of cases, as shown by 
reports fluctuating from 3.5 per cent to 89 per cent. 

The question which naturally arises is why is pancreatitis so infre- 
quent if it is caused by spread of infection from the gall bladder either 
through the lymphatics or by of the biliary passages? There were 
1,716 cholecystectomies performed at the Henry Ford Hospital during 
the same period the 26 cases of acute pancreatitis of this series were 
observed. This gives a ratio of 66 to 1, a figure almost identical with 
that given by Abel who found 30 operations for acute pancreatitis and 
about 2,000 operations in the biliary tract. Furthermore, if the gall- 
bladder origin hypothesis is the correct one, acute pancreatitis should 
be more commonly associated with acute than with chronic cholecystitis 
and yet Table XIII shows the reverse to be true, for the gall bladder was 
acutely inflamed in only 15.4 per cent of the cases. Finally, how are 
we to explain these cases of acute pancreatitis in which the gall bladder 
shows no evidence of disease? The clinical course of the disease in 
fulminating cases suggests an overwhelming infection. It may be 
that a generalized infection becomes localized in the pancreas in the 
same manner that the lungs bear the brunt of a pneumonic infectioir. 

Operation Performed . — Table XIV summarizes the operations per- 
formed on the patients of this series. The best results were obtained in 
those cases where the operation simply consisted of drainage of the 
lesser peritoneal cavity. Eleven patients were treated in this manner 
Avith 5 deaths, a mortality rate of 27.7 per cent. When choleeystostomj'' 
was added, as it was in 13 eases, there were 8 deaths, a mortality rate 
of 61.8 per cent; and death occui-red in 2 of the 4 patients in whom 
the gall bladder was removed and the common bile duct drained, a 
mortality of 50 per cent. The finding of a mortality rate of 46.1 per 
cent, even in such a serious disease as acute pancreatitis, suggests that 
the method of treatment currently in vogue should be reviewed critically. 
It has been the procedure in this clinic to operate upon all cases of 
acute pancreatitis as soon as they are diagnosed or suspected. The 
fluid balance, of course, is restored and blood transfusions are given to 
forestall or combat shock. All the patients in the series except the last 
3 were treated in this manner. 


T.vble XIV 
Acutk PAXCRF.-WITIS 
Opf.r.wiox pEUFOr.MEn 



OF PATIFXTR 

FKrXEKTAOK 

XO. nr HEATHS 

nORT.VIJTY 

Draiwigo alone 
Dnunacc 

11 

42.3 

3 

27.7 

eliolecystcctomv 

Drainage • 

o 

7,7 

1 

uO.O 

diolccystostomy 

1.1 

.">0.0 

S 

fil.S 

— — 

UO 

100,0 

12 

40.1 
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Bcgion of Pancreas Involvcd.—Tahh XII shows that the whole of the 
panel eas was jn^"oI^fed in 19, oi* 73.1 per cent, of tJie cases and tliat tlie 
process ivas limited to the head in 5, or 19.2 per cent, and to the tail in 2, 
or 7.7 per cent. 


Table XIT 
Acote Pancreatitis 
Beoion or Pancreas Iswolved 



REGION 

NO. OP patients 

PERCEXTAGE 


AVliole pancreas 

19 

73.1 


Head only 

5 

19.2 


Tail 

O 

26 

7.7 

100.0 


OaU-Bladder Involvcmeiii . — Table XIII illustrates the frequency with 
which gall-bladder disease and acute pancreatitis coexist. The finding 
of 73.1 jDcr cent of our patients with pathologic gall bladders serves to 
emphasize the relationship uliich lias been stressed by all authors on 
the subject. The gall bladder and pancreas have much in common; 
their ducts normally enter into the duodenum together, thougli the 
exact relationship varies; their blood supplj’- arises from the same source; 
and their lymphatic vessels have a rich anastomosis. Of the 3 possible 
I'outes for spread of infection from the gall bladder to the pancreas, the 
IjTnphatic route appears to be the most feasible. Some support of this 
theory is given by a consideration of the frequency with whicli mild 
degrees of ehronie pancreatitis are found in cases of cholecj'stitis and 
cholangitis. 

T.able xiii 
Acute Pancreatitis 
Gall-Bladder Involve-ment 


PEGREE 

KO. OP PATIENTS 

PERCENTAGE 

Chronic cholecystitis 

15 

57.7 

Acute cholecystitis 

4 

15.4 

Gall bladder negative 

7 

26.9 


2G 

lOO.a 


Biliary calculi were present in the gall bladder in 15, or SO per cent, 
of the 19 cases in which the gall bladder was obviously' diseased, but 
were found only twice in the common duct at operation. However, in 
one patient who expired, autopsy revealed a smgle small stone plugging 
the ampulla of Yater. No doubt there were other examples of common 
duct calculi in the series, for, even under the most favorable conditions, 
small stones are frequently unrecognized and all the more so when 
exploration must be hurried because of the condition of the patient. 
Gallstones of course, can be a factor in acute pancreatitis only under 
V stances in whicli obturation of the ampulla of Vater permits 
^ fl of* bile into tlie pancreatic duct.s. The anatomic variation making 
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JIORTALITY 

The duration of the disease prior to operation has received a great 
deal of attention in recent years. The growing conception is that, if 
operation is delayed beyond the period of early insult, the prognosis 
can he improved. Eccent authors have gone so far as to recommend 
absolutely conservative treatment, and, finally, after complete convales- 
cence, elective biliary tract surgery. 

In the present series, 22 patients were operated upon during the first 
week of the disease. The following facts are of interest in their relation 
to mortality. Seven of these patients were operated upon on the second 
day. Of these 7, 3 died, 2 in less than 24 hours and the third in 72 hours. 
This gives a mortality following second-day operations of 42.8 per cent 
in contrast to a 46.2 per cent mortality in the entire group. 

Those operated on the third day did not fare so well in that all three 
e.xpired in short order, 2 early in the second postoperative day, and the 
other did not leave the operating room. 

The three patients operated upon during the first 24 hours of the dis- 
ease recovered, while one operated upon on the nineteenth day in a 
moribund condition lived only 8 hours. 

The early days of the disease, after tlie first 24 hours, appear to be 
the most dangerous for operation. It is not until the eighth day is 
reached that a definite drop in mortality is noted. 

The most outstanding feature in regard to mortality is the short span 
of life postoperatively. Twelve deaths occurred in the series, S of them 
within the first two days following operation, an average duration of life 
of only 21 hours. Two more deaths occurred on the third postoperative 
day. The question worthy of consideration is whether or not any of 


Table XAT 
Acute Pancreatitis 

Relation Of ^Mof.talitv to Time of Operation 


I>AY OF 

DISEASE XO. OF 

ODEIUTED OPEUATIOXS 
UPON 

XO. OP 

DEATHS 

DURATIOX 

OF LIFE 

MOHTALITY 

KATE 

1 

3 

0 



o 

7 

3 

i() hr. 





72 hr. 

42.S 




7 Cavs 


3 

3 

3 

20 hr. 

100.0 

4 

5 

.3 

1 

0 

24 iir. 

GC.6 

G 

3 

o 

10 hr. 





3*/^ (lavs 

OG G 

s 

1 

1 

0 

17 (lays 

50.0 

13 

1 

n 


— 

IS 

1 

n 


— 

19 

1 

1 

S hr. 

lo’n'.o 
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It is interesting to conjecture wJiy early authors on the subject felt 
that it was so necessaiy to evacuate the products of pancreatic necrosis. 
Their teaching has been followed by most surgeons in spite of the work 
of Whipple, who, as long ago as 1913, demonstrated that the peritoneal 
exudate in acute hemorrhagic jranereatitis was innocuous when injected 
into the veins and peritoneal cavities of animals. The modern trend 
is to treat acute pancreatitis conservatively and to operate only when a 
definite mass appears. The results of drainage of these pseudocysts and 
abscesses are extremely good and the mortality is low. The proponents 
of the conservative treatment feel that immediate operation does not 
benefit the fulminating cases and that the added insult of the anesthetic 
and the operative trauma may turn the tide against the patient. Their 
contention receives further snpirort fi’om the conclusions of practically 
all observer's that the outcome of a ease depends on the degree of involve- 
ment of the pancreas and that this is often determined by the time 
the patient is seen by the surgeon. Decompression of the biliary system, 
in our eases at least, did not fulfill the theoretic expectations since the 
mortality rate in those cases in rvhich eholeeystostomy was performed 
was almost double that of simple drainage of the lesser ])Ci'itoneal cavity. 
However, it is conceivable that in the early edematous stage of acute 
pancreatitis decompression of the biliary system might be of value 
because there are eases on record in rvhieh only edema of the jrancroas 
was found at operation, and yet the patient went on to die of a fulminat- 
ing pancreatitis. The great drawback of the expectant attitude is in the 
difficulty of making an accurate preoperative diagnosis. Directly as a 
result of this study we have treated conservatively our recent cases of 
acute pancreatitis, including the last three of this series. All of the 
patients recovered following drainage of abscesses or jjsendocysts. 

Duration of Operation.— Tihe duration of tiio o])eration a{)parently 
had little to do with the prognosis, except iJiose lusting an hour and fif- 
teen minutes carried by far the greatest mortality as a consideradon ol 
Table XV will indicate. 

Table XV 


dokatiok or 

OPEHATION' 
I K HR. 

■li 

I 

1V4 

tVj 

m 


Acute Paxcre.vtitis 
DUK.V tlOX OF OPE(v.\TION' 


xo. or 
oferatiok.s 


xo. or m:.\Tiis 


MOI-.T.Vl.ITV 

rEr.cEXTAci: 


4 

0 

7 

4 

1 

20 


■( 

G 

n 

0 

0 

i2 


.)!.} 

S.7.7 

0.0 

0.0 

0.0 
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tJiese patients could iave tolerated the insult of the pancreatitis liad 
they not been brought to bear the shock of an operation. Hlany years 
ago Whipple demonstrated that dogs with experimental 2 )ancreatitis 
had a better' chance for recovery if the abdomen was not opened. 

Table XVI gives a composite view of the mortality rate and duration 
of life in relation to the day of disease on which operation . was per- 
formed. 

Hospital Stay . — The period of hospitalization varied from 16 to 96 
days. Of the 14 patients irho recovered, 9 had an avei’age hospital stay 
of 19% daj’’s, which is not much longer than the anticipated time for 
other' upper abdominal surgery. In the remaining 5 eases the average 
period of hospitalization was 60 days. 

Recurrences . — Five of the 14 patients who recovered were readmitted 
ivith findings which were taken as indication of a recurrence of pan- 
creatitis. Four of tliem were followed conservatively. The fifth was 
operated upon and he expired. Necropsj’^ revealed an acute pancreatitis 
with widespread necrosis. 


SUMMARY AND CONCLUSIONS 


1. An analj'sis of 26 cases operated upon for acute pancreatitis at the 
Henry Ford Hospital is presented. 

2. Noteworthy features of the cases W'ere the general mildness of the 
symptoms and the absence of shock. 

3. A correct preoperative diagnosis was made in 30.S per cent of the 
cases. 

4. All but 3 cases were treated by immediate operation. 

5. The mortality rate was 46.1 per cent. 

6. With simple drainage of the lesser peritoneal cavity, the mortality 
was onN 27.7 per cent, but, when choleeystostomy was added, the mortal- 
ity rose to 61.8 per cent. 

7. The short duration of life postoperatively in the fatal cases sug- 
gests that operation precipitated the fatal outcome. 

8. A direct result of tliis review has been a tendencA' toward delayed 
operation. 
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Fig. 1 . — Wall of appendix, showing destruction of normal architecture, diffuse infil- 
tration with eosinophilic and neutrophilic leucocytes, and deposits of fibrin (low power, 
X200). 

















ACUTE SUPPURATIVE APPENDICITIS COMPLICATING 
SEVERE UNTREATED THYROTOXICOSIS 
J. M. Mora, M.D., and Benjajiin Pe..vrlmaiV, M.D., Chicago, III. 

Mt. Sinai Sospitai and Vie Department of Surgery, University of 
Illinois College of Medichie) 

^ I 'HE occurrence of acute abdominal crises in such intoxications and 
metabolic distux'bances as plumbism and diabetes mellitus, althougii 
infrequent, is quite well iaiowii. Of greater rarity is the oecurrenee of 
acute abdominal pain in thyrotoxicosis. A few cases have been repoi'ted 
by Stern,^ ICraus,- Horsley and Rosebro,^ and Desbouis.'* More recently 
Robertson and his associates^’ have dealt with this problem. Tiici' I'c- 
ported three cases of '‘iij’pertiiyroidism masked by symjitoms of acute 
abdominal catastrophe,” and in one ease the abdominal symptoms so 
closel.y mimicked acute appendicitis as to cause a surgical consultant to 
remove tlie appendix, which proved to be normal. On the other hand, 
failure to recognize a true acute intra-abdominal lesion requiring im- 
mediate surgical intervention may be disastrous. The difficulties in 
differential diagnosis are obvious and require no furtlier comment. 

In a conseeutim series of over 2,000 patients requiring thyroidectomy 
for thyrotoxicosis, Rieliter° has had occasion but tudee to perform lapa- 
rotom.r for acute intra-abdominal disease. Interestingly enough, in bofli 
patients the operation was undeifalien for acute sujipnrative chole- 
cystitis. In these two instances the patients were under treatment for 
thyrotoxicosis (receiving Lugol’s solution in adequate dosage) wliicli 
minimized the danger of postoperative reaction. In tJie case to be pre- 
sented, a somewhat different problem was encountered. Here wo had to 
deal with a patient who had an acute suppurative intra-abdominal lesion, 
but who also presented most marked s 3 'mpfoms of high grade hyper- 
thj'roidism for which she had never been treated. One needs but to 
recall the high moitalitv and morbidity associated with operations on flic 
th.vroid gland (for tb.yroto.xieosis) in the preiodine era, as well as the 
occuri'ence of tli.yroid crisis following apparently trivial surgical pro- 
cedures (as incision of a furuncle or infection of a varicose vein") to 
understand the surgical problem encountered in this palicn). The .salient 
facts are herewith presented. 

report oe ca.se 

I 33. n 2S'yc!ir-otit white girt, tir.<^t cavic iinflcr observation in Oetober, lO-.-l, 
plaining of’ palpitation, beat intolerance, and nervousness. She bad been per- 
fectlv well until that time. Tbc past bistorv- was witbout .significance ; tbe mei.se.s 
begak at 13 years of age. an<I wore of the regular .W-day type, ihirntwn 5 -lay.-. 

Rcc^ved for iniblicatlon. .September IS, 1S3S. 
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Alidoiniiial examinatioa disclosed diffuse tenderness, most marked in tlie right 
lower quadrant over the appendiceal area, right rectus rigidity, marked rebound 
tenderness, and a positive Eovsing sign. On rectal bimanual examination (the 
hymen was intact), there was tendemess high up on the right side. The leucocyte 
count was 18,300, with 78 per cent polj-nnclears; there were no urinary abnormali- 
ties. The diagnosis made was acute suppurative appendicitis and severe hyper- 
thyroidism, and the patient was immediately hospitalized. 

Eealizing the grave danger of laparotomy in the presence of severe thyrotoxicosis, 
it was thought best to defer operation for some eight to ten hours, during which 
time we could institute measures to lessen the risk of crisis. Accordingly, she re- 
ceived 4,500 c.c. of normal saline solution with dextrose (5 per cent) intravenously, 
and sodium iodide, 75 gr. (5.0 gm.) by the same route in divided doses. Morphine 
sulfate was administered twice in quarter grain doses during this interval. 

Tho pulse rate remained at IGO per minute, but the patient felt less nervous, 
irritable and restless. 


Operation and Clinical Course. — Operation was performed on Aug. 6, 1937, some 
forty-eight hours follouing the onset of the abdominal pain. Under nitrous oxide- 
oxygen anesthesia with infiltration of the abdominal wall rvith 0.5 per cent novocain 
solution, the abdomen was opened through a muscle-splitting incision. A small 
amount of free turbid peritoneal fluid escaped and a large acutely inflamed mass 
was encountered, consisting of the appendix and an adherent tumor lying in a 
small pool of pus. The entire mass was quickly delivered and removed without invert- 
ing the appendical stump, and the abdomen closed without drainage. (The gross 
appearance of the removed tumefaction was that of an acutely inflamed appendix 
with a granuloma or carcinoid tumor.) During the operation the pulse rate varied 
from 160 to 180 per minute, and the systolic blood pressure readings fluctuated 
from 140 to 16S, the diastolic level remaining at 80. 

The immediate postoperative treatment consisted of continuation of the phlebo- 
clysis with saline solution and dextrose (5 per cent) and Lugol’s solution equivalent 
to 120 minims during the first 24 hours, 60 minims daily for the next three days, 
and 45 minims daily thereafter. Morphine and phenobarbital were used liberally 
for sedation. The first five postoperative days were stormy; the temperature ranged 
from 101° F. to 104° F.; the pulse rate varied from 120 to ISO per minute and the 
patient was restless and extremely irritable, although as cooperative as circumstances 
permitted. The temperature gradually declined and the pulse rate diminished, the 
former reaching normal on the ninth postoperative day. Convalescence thereafter 
was smooth, being marred only by a mild wound infection which yielded readily to 
Dakinization. She was discharged on the twenty-first postoperative day, with the 
wound healed, and advised to return in three weeks for thyroidectomy. The basal 
metabolic rate on discharge was plus 26. 


Second Operation . — The patient returned for thjwoideetomy three weeks after 
discharge from the hospital, having been on Lugol's solution, 45 minims daily, during 
the interval. She had gained seven pounds and had improved remarkably. The 
preoperative bas.al rate was plus 15. Subtotal thyroidectomy was performed" under 
nitrous oxitle-oxygon ancstlicsia with infiltration of the skin and muscles with 
per cent novocain solution. A large symmetrical hjporplastie gland was re 

Zot discharged on the seventh postopera- 

0 dnj, with a basal metabolic rate of plus 10. She has remained n-nli 
eliarge following the thyroidectomy. 

I’nllioTopic Report.— (Dr. I. Davulsohn.) Acute snnnnrafive 

reriappcndicitis; granuloma; hyperplastic goiter. appendicitis and 
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The essential physical flnaings at this time consisted of slight, diffuse, symmetrical 
thyroid enlargement, pulse rate of 92 to 100, tremor of fingers and tongue, systolic 
blood pressure of 128, and diastolic pressure of (15. Two basal metabolic rate 
determinations at this time were plus 28 and plus 30. A diagnosis of toxic (diffuse) 
goiter was made and the patient was advised to have thyroidectomy after proper 
iodine preparation. This was refused and she was not seen again for over a year, 
uhen she again presented herself with the same, but more marked, symptoms. The 
palpitation was now more persistent; there was slight bilateral equal exophthalmos; 
weight loss of 18 pounds in the preceding 8 weeks had occurred; the skin was warm 
and moist, the pulse rate 110 to 120, systolic blood pressure 136 and diastolic pres- 
sure GO. The basal metabolic rate was plus 28. She again refused thyroidectomy. 
She was seen on tvvo occasions in the next eighteen months, and attention was called 
to the definite progression of symptoms, but all efforts to persuade her to accede to 
surgical treatment were futile. 



PlE. 2. — ^Hyperplasia of thyroid. Epithelial cells arc high columnar. 2Iany papillary 
projections are seen. Colloid is thin or absent. (Low power. X2Q0.) 


Such was the state of affairs when on the evening of Aug. 4, 1937, she was seized 
with severe generalized abdominal pain. She became nauseated, felt “feverish,” 
but did not vomit. The pain became cramplike, and the next morning was most 
marked in the right lower abdominal quadrant. She vomited three times on the 
following day. There were no urinary distnrbance.s, no diarrhea, and no symptoms 
referable to the respiratory tract. She w.as seen by us on Aug. 0, 1937, some forty 
hours foUoh'ing tlio onset of abdominal pain. Her appearance was that of a 
seriously sick patient. She was restless, irritable, and tremulous; the cheelts were 
flushed and the skin, warm and moist. The temperature was 103“ F. (roctally), 
the pulse rate 160, and the blood pressure 150/70. There uas rnodenate bilateral 
eoual exophthalmos, tremor of tongue, diffuse .symmetrical enlargement of the 
-I-oid '.and tremor of the oulstretehed fingcr.«. There were no cardiac abnormalities, 
save for' the tachycardia and a soft systolic apical murmur which was not I runs- 

niittcd. 



MORA AND PEARDMAN : 


SEVERE UNTREATED THYROTOXICOSIS 377 


Abdominal examination disclosed diffuse tenderness, most marked in tlie right 
lower quadrant over the appendiceal area, right rectus rigidity, marked rebound 
tenderness, and a positive Bovsing sign. On rectal bimanual examination (the 
hymen was intact), there was tenderness high up on the right side. The leucocyte 
count was 18,300, with 78 per cent polynuelears ; there were no urinary abnormali- 
ties. The diagnosis made wns acute suppurative appendicitis and severe hyper- 
thyroidism, and the patient was immediately hospitalized. 

Eealizing the grave danger of laparotomy in the presence of severe thjTotoxicoais, 
it was thought best to defer operation for some eight to ten hours, during which 
time we could institute measures to lessen the risk of crisis. Accordingly, she re- 
ceived 4,500 c.c. of normal saline solution with dextrose (5 per cent) intravenously, 
and sodium iodide, 75 gr. (5.0 gm.) by the same route in divided doses. Morphine 
sulfate was administered twice in quarter grain doses during this interval. 

The pulse rate remained at IGO per minute, but the patient felt less nervous, 
irritable and restless. 


Operation and Clinical Course . — Operation was performed on Aug. 6, 1937, some 
forty-eight hours following the onset of the abdominal pain. Under nitrous oxide- 
oxygen anesthesia with infiltration of the abdominal wall with 0.5 per cent novocain 
solution, the abdomen was opened through a muscle-splitting incision. A small 
amount of free turbid peritoneal fluid escaped and a large acutely inflamed mass 
was encountered, consisting of the appendix and an adherent tumor lying in a 
small pool of pus. The entire mass was quickly delivered and removed without invert- 
ing the appendical stump, and the abdomen closed without drainage. (The gross 
appearance of the removed tumefaction was that of an acutely inflamed appendix 
with a granuloma or carcinoid tumor.) During the operation the pulse rate varied 
from 160 to 180 per minute, and the systolic blood pressure readings fluctuated 
from 140 to IGS, the diastolic level remaining at 80. 

The immediate postoperative treatment consisted of continuation of the phlebo- 
clysis with saline solution and dextrose (5 per cent) and Lugol’s solution equivalent 
to 120 minims during the first 24 hours, 60 minims daily for the next three days, 
and 45 minims daily thereafter. Morphine and phenobarbital were used liberally 
for sedation. The first five postoperative days were stormy; the temperature ranged 
from 101° F. to 104° F. ; the pulse rate varied from 120 to 180 per minute and the 
patient was restless and extremely irritable, although as cooperative as circumstances 
permitted. The temperature gradually declined and the pulse rate diminished, the 
former reaching normal on the ninth postoperative day. Convalescence thereafter 
n. as Smooth, being marred only by a mild wound infection which yielded readily to 
akinization. She was discharged on the twenty-first postoperative day, with the 
nound healed, and advised to return in three weeks for thyroidectomy. The basal 
metabolic rate on discharge was plus 26. 


^ ccond Operation . — The patient returned for thyroidectomy three weeks after 
tl'r hospital, having been on Lugol’s solution, 45 minims daily, during 

interval. She had gained seven pounds and had improved remarkablv. The 
P eopcrative basal rate was plus 15. Subtotal thyroidectomy was performed under 
^ ^ oils oxide-oxygen anesthesia with infiltration of the skin and muscles with 
mov^r novocain solution. A large sjunmetrical hj-perplastic gland was re- 
tive div imevcntful and she was discharged on the seventh postopera- 

charceVolTn ' ^ of plus 10. She has remained well since dis- 

RC following the thyroidectomy. 

PoriannenT-'V^^^'”'^* ^•'^^'^sohn.) Acute suppurative appendicitis and 

periappendicitis; granuloma; hj-pcrphasHc goiter. 
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SUMMARY 

A ease of acute suppurative appendicitis is reported, which occurred 
in the course of a severe untreated tliyrotoxicosis. Appendectomy was 
successfully carried out following an eight-hour preparation w’ith large 
doses of iodine intravenously, phleboel.vsis, and sedation with morphine. 
Thyroidectomy was performed later wnthout incident. 

Attention is directed to the rarity of acute abdominal pain oceurriiig 
in thyrotoxicosis, the difficulty in differentiating the pain due to organic 
intrarabdominal disease requiring sui’gical intervention from the ab- 
dominal pain wdiieli may be due to the underhung intoxication, and the 
grave danger of operating upon thyrotoxic patients improperly pre- 
pared. 
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LEFT EETROMESOCOLIC HERNIA 
Bela Halpert, M.D., New Orleans, La. 

(From the Departments of Pathology and Bacteriology of the Charity Dospitnl 
of Louisiana at New Orleans and the Louisiana State University School of 

Medicine) 

I N A PREVIOUS communication^ I presented a case of right retro- 
mcsocolic hernia. At that time there were on record forty-nine au- 
thentic eases of this kind of hernia. Since then two others have been 
added, one by Paul and HilP and another by Baumeister and Hanchett.^ 
Recently it was m 3 ’^ good fortune to encounter a ease of left retromeso- 
colic hernia, a condition first described in detail hj^ Treitz (1857) and 
since then called the hernia of Treitz. According to the figures given 
by Moynihan,'* Andrews,^' and Longaci'e,® left retromesocolic hernia 
seems to occur about three times more frequently' than the right. In 
most of the recorded instances, as in that of CaUander, Rusk, and 
Nomir,^ and tliat of Emenhiser and Pankratz,® the hernial sac contained 
all of the jejunum and almost all of the ileum. In the ease herein de- 
scribed, only' a portion of the jejunum was enclosed in the hernial sac 
and the peritoneal and vascular relations Avere thus Avell enough pre- 
served to illuminate the mechanism producing this condition. 


CASE report 


S. B., a 55-)’Par-olil colored man, was admitted to the Charity Hospital of 
Louisiana at New Orleans, Aug. 25, 193S, in a state of unconsciousness. Accord- 
ing to a friend, he had been a heavy drinker for two years and on the day hefore 
admission he was found naked and unconscious, with short, stertorous breathing, 
and was bathed in sweat. His blood pressure was unobtainable; the pulse rate 
was 100 per minute; the respirations, 28; and the rectal temperature, 102° F. 
The cardiac impulse was not seen or felt, the heart tones were of poor quality, 
and (lie rate and rhythm were regular. Large, moist rales were heard over both lungs. 
The urine was bloody. Supportive treatment was of no avail. On the following 
day the patient’s temperature rose to 101° F. and he died at 11:05 a.ji., about 
fifteen hours after admission. 


The necropsy (A-38-SG2) revealed bronchitis, bronchiolitis, and lobular pneu- 
monia, an enlarged prostate, hypertrophy of the urinary bladder with diverticula 
and acute cystitis, slight cirrhosis of the liver, a small accessory spleen, and an 
intraperifoncal hernia. The latter was of particular mtercst. 


The peritoneal cavity contained no excess fluid and its surfaces were smooth 
and glistening. No changes were noted in the disposition of the upper abdominal 
organs. tiio transverse mesocolon, on the left side of the vertebral column 

tliere was a peritoneal pocket, 12 by 12 cm., with an oval opening to the right 

van'th'/ir^c -^’"'"' "" peritone.al fold bordering the opening 

mfenor mesenteric vein and the ascending branch of the left colic arterj% 

Kt-’cclvoil for juibUcalion. October 3, 1938. 
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inframpsopoIiV f p fossa, contained tlio left 

amesocohc portion of tho duodenuni and about 90 cm. of jejunum. The loofis 

no adl" T! ®“oe they were practically empty and there were 

no adhesions between the loops or the pocket. The rest of the jejunum and the 
ileiiin was collapsed and empty. Tho appendix was in a medial position and C 
cm. ong. Tlie position of the ceeum, colon, and rectum was as usual. 



Fig. 1. — Below the transverse mesocolon, in the region of tlic tiuot\cnojcjv\nal fossa, 
there is a peritoneal poclcet ivhich contains the Jeft inframesocohe portion of tho 
duodenum and from wJiicli 90 cm. of JcJumim li.avc been removed. Tiic anterior wall 
of the pocket containing the inferior mesenteric vein and the left colic artorj* In their 
usual relation is a part of tlie descending mesocolon, hcncc Ujo name hernio rctro- 
incsocolico fihi'stra. 


COMMENT 

This hernia, like the tyjie which occurs on the ri"M side, is to ho infer- 
pretecl as a inaJposifion of the part of the smaU intestine involved, I’athcr 
than as a herniation into a preformed 2 icritoncal sac. This malposition 
is due to a fanlty orientation of the developing gnt during that jicriod 
of its rotation when the cecum migratc.s toward tho I’ight iliac fossa and 
tho descending mesocolon hecomes fused with the jiarietal iierilonenm. 
The failure of the craniomedial half of the descending’ mesocolon to fuse 
with tho parietal perifonenni leaves a jioekot cnelosiii" a part of the 
duodenum (the loft infi-amesoeolie portion) and sonic loops of the 
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proximal jejunum. This pocket, which forms the hernial sac, opens 
toward the right. Its anterior wall, which contains the inferior mesen- 
teric vein and the left colic arterj’^ in their usual relation, is a part of 
the descending mesocolon, hence the name hernia retromcsocolica sinistra. 


suauiARY 

Malposition of a part of the small intestine in a peritoneal sac behind 
the descending mesocolon is described and interpreted as a left retro- 
mesoeoHc hernia. This type of hernia is about three times more frequent 
than that occurring on the right side. 
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HERNIA THIiOUGH THE BROAD LIGAMENT 
H. E. Bowles, M.D., Hoxolulu, Ham-ah 

fFrom “The GUnie”) 

sixteen cases of true hernia into or tlirough tlie broad iiganieiit 
ha%e been reported to date. All of tJicse, save one, liare been of 
tlie intestinal type. In this single ease, reported by Masson and Atkin- 
son, the hernial sac contained a Fallopian tube and ovary. Tlie first 
authentic ease of broad ligament hernia u'as that described by Quain 
in 1861. He performed an auto]).sy on a 35-year-old mnltipara wlio liad 
died, without operation, following an incareei’ation of small intestine 
through an opening in the right broad ligament. Tlierc is a long hiatus 
in the literature until 1917, wJien Pagge rejiorted two eases of intestinal 
hernia through the broad ligament. Since that time, the following addi- 
tional cases have been reported: 1920, Barr (1), Richardson (1) ; 1924, 
Pidcock (1); 1926, Dunn (1); 1928, Dorman (1), Stimson {!); 1929, 
Pemberton and Sager (1), Janes (2); 1930, Coplan (1); 1931, Cooper 
(1); 1933, Masson and Atkinson (1); 1984, Hunt (1). Total cases to 
date, 16. 

Of this number, only two have followed the Bald.v-Webster operation 
for uterine suspension. These were the eases of Richardson and Pem- 
berton and Sager. Strangulated hernias through the broad lig.amcnt 
were found in both of these imtiwits at two years and ten da.vs. I'o.spoc- 
tively, following the uterine suspensions. Our hist case, an account of 
which will follow, is the third case to be reported of broad ligament 
hernia following the Baldy- Webster uterine suspension. 

The youngest case of the series was reported by Hunt. The patient 
was 25 years old and the hernia was incidentally di.scovered when she 
was being delivered of her third child by low cervical cesarean section. 
Undoubtedly as our attention is drawji to this condition more cases 
will be reported. The oldest in the series was Cooper's case, aged 70 
years. The patients Avere almost cxelnsiA-ely multiparous, most of them 
having borne tln-ce or more children. Two were nnlliparas, aged 49 and 
30 years. The average age incidence for 15 of the 16 cases Avas 49 Acars; 
Dorman did not give the age of In's patient. Of the total scries of 16, 

6 of the hernias occurred on the right, Avhile 10 iiu'oh'cd the lett broad 
ligament. No case has yet been reported in which a hernia has been 
pre-seiit on both sides simultaneon.sly. Dunn s ea.se, hoAvcver. had a large 
AvindoAV through the broad ligament opposite the site of the broad liga- 
ment hernia. The cecum and ajApendix Averc adherent to the edge ot the 

Kec^ved for publteUion. A..P».'<t 2). 192S. 
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ring and it is quite conceivable that, bad there been a mobile cecum, this 
could easily have passed through so large an aperture as was present 
in the right broad ligament. 


ETIOLOGY 


As usual Ave must consider predisposing and exciting causes. Develop- 
mental anomalies, such as pouches, fenestrations, or mere anatomic Aveak- 
ness in the intrinsic -structure of the broad ligament must be mentioned. 
As a rule textbooks make but scant mention of the embryology of the 
broad ligaments, but Kostanecki has brought out the fact that, eA^en in 
the adult normal broad ligament, a degree of wealvuess persists along the 
lines of fusion betAveen the medial and lateral parts of the Wolffian 
mesentery and the phrenicomesonephric ligament. GiA'en the predis- 
posing congenital Avealaiess of this structure plus the necessary force, a 
hernia ma3' result bj" the Avedging and dissecting action of the auscus 
Avhich is being thrust in the dir-ection of least resistance. In the series 
of 5 broad ligament hernias collected bj* Dunn, all of the liernias entered 
the openings from above and behind. As Dunn points out, this is the 
plane AA-hieh the broad ligaments present to the intestines and AA'hich 
bears the brunt of intra-abdominal pressure. In Eicliardson’s case 
and in our first case, both of Aviiich folloAved the Baldy-Webster uterine 
suspension, the gut passed through the hernial opening from before 
backAvard. In Pemlierton and Sager’s ease, hoAvever, after the same 
type of operation, the gut passed through the hole in the reverse direc- 
tion. 


MultiparitA- and middle age Avith their relaxations of tissues are 
further important predisposing causes. The Baldj'-Webster operation 
in Avliich a hole is torn through tlie broad ligament on each side and 
through Avhich the relaxed round ligament is pulled to be sutured to its 
felloAv on the posterior surface of the uterus is a very impoi-tant 
potential source of trouble. In Richai-dson’s case the Baldj' operation 
had l)ccn performed tAvo years prcviouslA- Avithout suture of the open- 
ings through the broad ligaments as urged by the originators of the 


operation. He found three or four inches of gut strangulated in the 
opening in the right broad ligament. Pemberton and Sager report an- 
other such occurrence in a patient ten daj's after the Baldj'- Webster 


operation. In this case both openings in the broad ligament had been 
closed according to the original technique. They also reported a second 
patient who was operated on for large uterine myomas. She had had a 
Baldy-Wchster suspension operation lAvclve years previouslA'. At 
hysterectomy the operators made the incidental findings of a large open- 
ing m each broad ligament u-herc tlic tunnels had been placcd'^for the 
round ligaments. The openings, however, contained no A-iscera Hence 
whether the openings through the broad ligaments are sutured accord 
mg to the ovignial tcclinique or not, one cannot be entirely safe It 
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would seem that, if the Baldy- Webster oijeratioii is ever performed, tiicse 
openings should be finnly sutimed Avith nonabsorbable material. Tlie 
herniation may take place a few daj's or many j-ears after the BaMy 
operation. Among the exciting causes of broad ligament licrnia shonld 
be mentioned falls, straining at stool, or during ehildbirtli, or any 
Auolence Avhereby a viscus could be tlirust through an already weakened 
tissue. Not infrequently^ there is no tangible exciting cause. In the 
ease of the larger openings it is quite conceiA'able that a loop of gut may 
be present in a liernial pouch or may even be thrust for a considerable 
distance through an aperture Amthout detection until at some future date 
the ci’isis is precipitated and the true condition discovered. As Hunt 
has brought out, the broad ligament is divided into tAvo triangular 
areas ; the smaller portion is uppermost and is seiAarated topographically 
from the loAver and larger triangle by the liganientnm proi^rium ovarii. 
The hernias may pass through either of the triangles. 

DIAGNOSIS 

There are no infallible diagnostic criteria. Hernias through the 
broad ligament present the same Amriations and A’agaries of symp- 
tomatology that are seen in other typos of acute intestinal ohstruetion 
and are subject to the same delays in therapy. Any jiiiticnt who has 
had a Baldy-Webster operation, no matter hoAv many years preA’iousIy, 
and Avho dcAmlops sudden acute obstrnctiA’e symptoms referable to the 
intestinal tract may liave a broad ligament hernia. Unfortunately 
tenderness in the cul-de-sac or in the region of the adnexa or the ju'escncc 
of a palpable tender mass in these areas is not of much help. It is quite 
possible to have a broad ligament hernia AAuth no symptoms nor findings 
suggesting trouble AAuthin the pelvis. 

TREATJIENT AND PROGNOSIS 

The treatment is operatiA'e and should be carried out immediately or 
tomiiorarily^ deferred according to AA’hetlier the patient’s condition will 
permit or Avhether time must be taken to replace lost fluids and blood 
chlorides. The eaidier the operation, the better the prognosis. Tliose 
AA’ho are operated upon too late AA’ill die, just as AA’ill tliose patients A'’ifh 
acute ileus due to any other cause. In the scries of 16 cases of hernia 
through tlie broad ligament, 15 AA’cre operated upon. Quain s ease in 
1861 AA-as examined only at autopsy n-ithout having been oi)erated on. 
EloA'cn rccoA’ercd, 3 AA'ith stormy coiiA'alcscenees due to eoint)lieations. 
Janes’ second patient, A\-ho Avas suffering from auricular fibrillation at 
tlie time of operation, died .scA-enteen hours after laparotomy. .Sliin.son .s- 
case Avas hopoles.sly ill from a four-day boAvcl bJocka-rc and died siiorily 
after the peritoneum Avas opened. IMost of tlie ca.scs received general 
*ane.sthesia, but avc favor the nse of spinal ane.stbc.sia w/ienev.T possihlo 
for reason’s Avhich must be obvious Avitliout detailed argument. 
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In some cases the fenestrae or poixehes in the broad ligament may be 
closed by suturing. At other times the offending area is removed by 
salpingo-oophorectomy. Again it may occasionally suffice to simply 
incise the roof of the tunnel through the broad ligament, as we did 
in our case, peritonizing the ra^Y edges as they retract in order to 
eliminate re-formation of the aperture. 

ADDITIONAL CASE REPORT 

Ci\SE 17.— Aged 42 years, Caucasian-Hawaiian, gravida iii, para ii. SUe -vTas 
lirougUt to our office in a state of collapse, Feb. 25, 1938, at noon. She had been 
teaching school as usual from early in the morning. Forty-five minutes before ve 
saw her she was seized as she stood by an agonizing pain low in the left pelvis. 
She fainted and felt very weak when she regained consciousness. She was nauseated 
but did not vomit at the time. Generalized pallor was noted and the entire body 
was bathed in clammy sweat. Blood pressure was 120/68. Abdomen flabby with 
old healed striae gravidarum; no distention; no rigidity but generalized moderate 
degree of tenderness noted. Usual tinkling type of peristalsis heard throughout 
abdomen. On pelvic examination uterus approximately normal size hut very hard 
with a smooth round walnut-sized knob palpable on its upper left anterior surface. 
No cul-de-sac or adne.xal masses or tenderness was noted. Knee jerks slightly 
accentuated. Hemoglobin (Newcomer), 48 per cent; red blood count, 2,500,000. 
Urine normal except for a very faint trace of albumin. She was admitted at once 
!))• ambulance to Queen’s Hospital where efforts were directed toward combating 
shock. It was felt that immediate laparotomy was inadvisable. She was given 
500 c.c. of citrated whole blood intravenously shortly after her admission with 
noticeable improvement. In addition Hartmann’s solution was given in liberal 

(juantities intravenously. As she improved, a more coherent history was obtained 
from lier. She had been in excellent liealth until after her children were bom. 
These were born normally twenty and sixteen years previously. Follo^ying that slie 
induced a miscarriage nine years ago at five and one-half months. Menstrual 
history. Onset at 12 years of age, irregular until marriage. Occasional slight 
dysmenorrhea. Sixteen years ago she liad had a Buldy-VTebster operation done for 
retroversion of tive uterus. On Dee. 31, 1937, she consulted us regarding profuse 
vaginal bleeding recurring two or three times a month and lasting for as long as 
.seven .successive days. An irregular hard knobby uterus was clearly felt. Operation 
w!!.'; advised, fmt fliis was declined. She received radium therapy elsewhere. The 
bleeding ceased, and the uterus decreased perceptibly in size. A definite anemia 
persisted, iiowover. Tlie patient continued with her work as a primary school teacher 
until slie oollapscd witli atidominal pain. During the twenty-four Iiours whicli elapsed 
sifter her admission, her general condition improved markedly, but unmistakable 
.“igns of bowel obstruction developed. Laparotomy was performed thirtv-six hours 
after the onset of the pain. The preoperativc diagnosis was acute intestinal obstruc- 
tion. 

After the first blood transfusion of 500 c.c. the hemoglobin was 52 per cent- 
red hlood count, .'’...ISO.OOU ; white blood count, 1.5,750 with 96 per cent neutrophilcs 
X second transfusion of .130 c.c. of citrateil whole blood was commenced at the begin- 
ning of the operati.m. Intrathecal auestbesia was u.=ed, giving 110 mg. of neocain to 
wliifU was added 0.7.3 c.c. of pnntocain. 

Midlinc incision; numerous adhesion.s of omentum to the parietal peritoneum 
were seen. Several had to V freed before adequate exposure of viscera wa.s ob- 
lamcd. Many coils of atouie, but otherwise good-looking, .small gut were first 
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examinod, after which tlie main mass of intestines was displaced cephalad by hot 
ganze packs. ^ Approximately 750 c.c. of clear straw-colored fluid was aspirated 
from the pehuc cavity. No pus or free blood was encountered. A boggy, dark, beefy 
red loop of ileum 20 inches long was found doubled tightly on itself and bnlging 
or rather herniating through an opening 2 cm. in diameter just below the right 
oiarian ligament as shown in Fig. 1. The gut apparently had entered the opening 
in an anteroposterior direction as shown. No attempt was made to pull the gut 
through the hole as it was obviously impossible due to edema. The roof of the 
tunnel consisted of the right ovarian ligament, mesial portion of right tube, and 
remnants of the right round ligament (mostly scar tissue replacement after Babiy 
type suspension). This roof was laid wide open with blunt-ended scissors, and raw 
ends were ligated and then oversewn with redundant peritoneum. No attempt was 
made to remove the distal portion of the right tube nor the right ovary. The 
released loop of gut was watched for a few minutes and regained much of its 
natural color. It was considered viable and was left alone. The uterus was seen 
to contain at least one and possibly more fibroids (Fig. 1). Nothing was done to 
the fibroids. Uterine attachments of both round ligaments were seen to be on the 
posterior surface of the uterus. They consisted at these areas of anchorage, of 
fibrous tissue, and had lost all resemblance to the original tissues. The left Baldy- 
hVebster opening in the broad ligament was apparently closed. The abdomen was 
closed in layers without drainage. 



Fiff 1.— C.ase 17. IlL. Round lisaments: FF, fundus uteri; FT. nbiold tumor; SH, 
S'B', small bowel ; AO, abnormal opening- in broad ligament. 


The patient tolerated the operation quite well, Iier condition being definitely 
better at the end of the proeeilure than at tlie beginning. Prior to incision, tempera 
ture was 100°; respiration, 22; pul.se, 110 (thready), bowe.st pressure re:iding was 
SO/IIO. After 1 e.e. of ephedrino by hypodermie, it ro.-^c to 120/SO and remained 
nearly at this figure until the end of the operation. Pul.'-c at clo.“e of operation 
was 100 but regular and strong. 

Convalescence was uneventful and she left the hospital on the .‘■evenleenlh post- 
operative dav in good condition. .She ha.s received .subsequent intensive treatment 
for her anem'ia and is at pre.sent welt and strong, working full time at her mrupalion 
of teaching school. 


jS.— Aged (12 year.-, Caucasian, para iv. Admitted .March I. 
T' 1 .Pi. Plantation Ilo.spital near llonniulii with the chief complaint of 


to tiif 
rnn'^tipntjori 
con^-liprition, 
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accompanied frequently by severe pain in the left lower abdomen. During the week 
prior to her hospital admission, the bowels had moved normally. There followed a 
period of four days with no movement. She attempted catharsis but vomited the 
epsom salts as soon as they had been swallowed. That night she took an enema with 
good results and felt all' right again until the night before admittance when she 
again vomited. Another enema following this gave good results. 

She had never had any abdominal operations. She had had three cerebral accidents 
during the past few years, each one paralj-zing her for a number of weeks, but 
apparentl)' leaving no further residua. Persistent hj'pertension had been present 
for years. On examination the patient was noted to be quite obese and the heart 
was markedly enlarged to the left. Blood pressure was 192/90. There was a 
moderate systolic murmur and an occasional dropped heart beat. The abdomen 
was moderately distended, but no tenderness, masses, or rigidity was noted. Pelvic 
findings were negative. The white blood cell count was 6,700. The urine contained 
considerable albumin but no casts and was otherwise negative. An x-ray photograph 
of the abdomen showed stepladder fluid levels suggesting intestinal obstruction. 
The preopera tivc diagnosis was “partial intestinal obstruction probably due to 
malignancy with carditis and hj’pertension.” 

The patient was operated upon bj’ Dr. H. T. Bothwell and Dr. J. E. Strode, 
bj- whose kind permission the case is here reported. A left reetus incision was made 
under drop ether anesthesia. Spinocain was first given intrathecaUy but was in- 
cfTective. A 4-inch loop of small intestine was found herniated through a congenital 
foramen in the loft broad ligament. The gut had passed through the broad liga- 
ment from behind forward. The gut appeared viable and was pulled gently through 
the foramen, after which the aperture was closed by bringing its edges together. 
The patient died of cardiac decompensation thirty-six hours after operation. 

SUJtMARY AND CONCLUSIONS 

Broad ligament hernia is one of the rarest of the internal hernias. 
Only 16 eases have been recorded in the literature to date. Two other 
eases arc presented herewith for addition to the list. The leading 
predisposing causes of the condition are multiparity, the presence of 
congenital fcnestrae or pouches in the broad ligament, or a preceding 
Baldy-’Wehslcr uterine suspension. Diagnosis is based on the sjnnptoms 
and signs of intestinal obstruction. 
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PARADUODENAL HERNIA 
J. W. Sk\-der, M.D., Miam, Fla. 

A SURGEON is due many surprises in abdominal exploration, but 
none is more startling tlian to open an abdomen for intestinal ob- 
struction and find no intcstiiie presenting ^Yitbin the abdominal cavity. 
Such a picture may i)c seen with acute obstruction of a paraduodenal 
hernia. All of the small intestines are contained vithin a retroperitoneal 
sac and, as the colon may be crowded entirely outside of the operative 
field, nothing but a smooth peritoneal covered mass can be seen by the 
operator. In the case which I will report, the only structure to be felt or 
seen was a smooth cystlike mass which completely filled the abdominal 
cavity. The rarity of the condition and the necessity of promptly recog- 
nizing its nature in order to meet the situation adecpiately have 
prompted reporting this single case. 

Case BEPonr. — Mr. C., aged 51 years, first entered the Tuberculosis Pavilion 
March 2, 103S. In 191G lie had been diagnosed as tuberculous and was sent West 
where he lived for three years with apparent arrest of the process. He had a recur- 
rence in 1930, at which time moderately far advanced pulmonary tuherculosis involv- 
ing the entire left lung, with cavitation, was diagnosed. He was treated hy pneumo- 
thorax and general measures during the following seven year.s; at one time he de- 
veloped an effusion, hut generally he was in a fair state of healUi. A recurrence of 
pulmonary activity with bloody sputum finally brouglit him to tlie hospital. He had 
lost 22 pounds in weight and was quite weak. Subsequent information obtained from 
his wife showed that for the past four years he had suffered from abdominal colic 
after meals. The attacks wore severe, most often occurring at night. He found relief 
in the knee-chest position or from local heat applied to the abdomen, and by enoma.s. 
As soon as ho felt a rumbling in the abdomen and was able to pass gas he was re- 
lieved. He found that mineral oil lessened the frequency of the attacks. He was 
never seen in an attack by !i physician as home remedies had been effective. 

The clinical findings on admission showed a positive sputum with a subsiding tem- 
perature and homogeneous density over the entire left chest due to thickened pleura 
from an old pleural effusion. The trachea was displaced to the left. The right lung 
showed a cotiqienstvting emphysema and small lesions in the second and third inter- 
spaces. A permanent phrenic nerve pamlysis on the left side was advised, to Ite fol- 
lowed hy an upper thoracoplasty for the closure of e.avities in the upper left lobe. 
On .\prii f). I'E'.s, a phrenic excresis was i-arried out without incident. His subsequent 
course Oils uneventful for seventeen day.s. Lute in the evening of the seventeenth 
(hay he complained of iniiigestion and abdominal colic. Two enemas were fairlv effec- 
tive without relief of the pain. Emesis occurred and continued with gradual develop- 
ment of abdominal distention during the night, Stujic.s nnd all other measure.^ were 
withont eff.vt tuid early the following morning the abdomen was distended and 
tympanitic with no cessation of pain or vomiting. Scout .\-ray plates <lisehised dilated 
•leu^ith iUiid levels, so that the diagnosis of acute inte.stinal obstruction seemed 

ft^r \»u\v\U'aVUu\. Ov^oUvv lO'SSi, 
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certain. He nas immediately prepared for surgery. It is imfortmiate that tlio 
roentgenologist did not have an opportunity to examine the fdms before operation as 
the distended loops of bowel were so peculiarly grouped together in a more or-lcss 
circumscribed mass that it is possible the correct diagnosis might have boon made prc- 
operatively. 



Fig. 1. — Ciiionic pulmon.ary tuberculosis with c.nvitatlon and thickened pleura on 

tlie left. 

Under .spinal ane.stlie.sia eombinod with eycloprop.me inlmlatioiis, a rigid lei'liif 
incision was made. On entering tlie abdominal cavity no inlo.stinos could lie foiinil in 
anv part of the abdomen. The abdominal cavity was rather tensely tilh-d with a 
mass resembling an ov.arian cyst, which extended well up under the eo-tal margin 
and down into the pelvis. Intc.-itincs could be seen lieneath the siirfai-e of the taas'*. 
It was recognized ns a retroperitoneal hernia but after proIonge/1 .»eareli mi paial of 
entrance into the .sac could bo made out. The .s.nc, therefore, was openeil through an 
avascular portion and the intestines allowed to extrude from the sac. ft was tlom 
found that the neck of the sue o)>ened to the left and that the lir-t portion of the 
iejunum was incorporated in its wall. The intestine was then redioed through the 
neck of the .'ac with some dillieully K-eanse of distention of the larouis lonju. The 
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circulation of the bowel did not seem seriously impaired and there were no adhesions 
in tlie sac. Further examination showed that the superior mesenteric vessels were in 
the anterior margin of the sac and that the opening was placed between the first 
portion of the jejunum and the cecum. Vying slightly to the right of the spine. All 
of the small intestine except a terminal two or three inches of the ileum was enclosed 
within the sac. The anterior margin of the neck of the sac was then sutured to the 
posterior abdominal wall close to the first portion of the jejunum, thereby closing the 
nock of the sac, care being necessary to avoid the superior mesenteric vessels. The 
opening first made in the wall of the sac was also closed by suture and tlie abdomen 
was closed witli some difficulty. The patient ^s condition at the close of the operation 



ua.s fair, showing an increase of pulse rate from 112 to 130. Ho iras given 5 per 
(•out glucose and acacia during the operation, and .suhseguent transfusions. ITangen- 
•sfeeu dr:unagc and sin oxygon tent were employed, together with the usual postopera- 
tive measures Used in intestinal ohstruetion. The drainage from the tuho gradually 
changed from fecal to a clearer aj.pearance and reasonable hope was hold for recov- 
ery but two days after operation pneumonic consolidation of the right base of the 

nhiained"’"”'*"'^ “»topsy could not be 

In letrospe.d we regret that our diagnosis was not more accurate and further tint 
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ETIOLOGY 

Neiibauer in 1776 discovered “an exceiitiouallr rare case of a j^ei'i- 
toiieal sac holding all of the small intestines.” From this time tlie lifcra- 
ture is rather profuse in the description of various folds and pocliels 
scattered about the abdomen ■which were thought to be the possible points 
of origin of retroperitoneal hernias. It remained for Treitz in 1857 to 
bring' order into the general thought by describing various fossae about 
the duodenojejunal junction which he thought were the probable begin- 
nings of retroperitoneal hei'nias. He believed that these fossae were e.\'- 
panded and deepened by pressure and the peristaltic movement of the 



3. Patient in erect position, fibowinp ciliated llcurn and finid levels all confined 

n-ithln a circuriKscrJbc^l area. 


intestine until a true hernia with a .sae was j)roihiced. .Subscfiucnlly 
authors have generally amplified this eoneeption, the most noteworthy 
contribution being Ibat of idoyniban on retroperitoneal hernias, lie 
enumerated nine fossae located about the duodenojejunal junction, only 
five of which he considered of practical imiiortance. He felt that the 
ultimate size of the hernia depended on the laxity of the retrojicritoneal 
tissue and the cstciisihilily of the perifonenm. Sniiseipient antlioi-s ae- 
ted'tliis general idea as to origin without fpieslion. ascrihini: tlic de- 
,.„ nnment toa imstnatal iieriod, althon-h Vogt de.scrih.'d sm-h a hernia 
in a newhorn infant and llrocsike in a ehihl 14 .lay.s old. 
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It remained for Andrews in 1923 to question seriously this mode of 
origin. He felt that the entire conception ivas absurd and grotesque. To 
support his claims he held that : 

1. Differential pressure in the abdomen is entirely lacking. All fossae 
or pouches are enclosed within the abdominal cavity, none extending out- 
side the abdominal wall and therefore pressure at all points must be 
equal. 

2. There are literally hundreds of similar folds and fossae in the peri- 
toneum which rarely if ever are the site of hernias. 

3. In all but a few cases the degree of herniation has been total or sub- 
total. 

4. Vogt and j\Ianski report heimia in the very young and the newborn. 

5. The hernial sac never contains anything but small bowel. Omentum 
so commonly found in other hernias is strangely absent. 

In brief, his opinion is that hernias are caused by a “congenital 
anomaly in the development of the peritoneum. ’ ’ 

In Andrews’ discussion of the embryologic development of the gastro- 
intestinal tract, he postulated that, while tlie small intestine is developing 
rapidly from the original single loop, the colon is more retarded. As the 
colon finally passes across the abdomen from left to right, its mesentery 
forms the transverse mesocolon. The cecum grows even more slowly not 
starting its downward migration to the riglit iliac fossa until the hepatic 
fiexure has liccn estalilislicd. In its final position its mesentery liecomes 
attached to and fuses with tlie posterior abdominal wall. If in the proc- 
ess the small bowel is caught beneath the mesentery of the advancing 
colon and imprisoned by the fusion of the colon itself to the posterior ab- 
dominal wall, all requisites for the formation of a right paraduodenal 
hernia would be fulfilled. Here the superior mesenteric and the ileocolic 
artery would lie in the superior margin of the neck of the sac exactly as 
is found in all riglit paraduodenal hernias. In a somewhat similar man- 
ner he explains the formation of a left paraduodenal hernia, only in this 
instance the small bowel is caught beneath tlie mesentery of the descend- 
ing colon. Longaere has carefully dissected two eases of left paraduo- 
denal hernias dying from other cause.s. He finds in the eonr.se of the 
blood vessels and in the presence of ]mradiiodemil fossae which were not 
ennccriied in the hernia iiinch to confirm Andrew.s’ eonclnsions. 

Brown in 1925 de.serihed a case of intraperitoneal right dnoclenal 
liornia which, together with a similar case of Sir Astley Cooiier in 1S07 
have been considered as difTicnlt if not impossible to explain as originat- 
ing in the fossa of AVaklcyer according to the cx}>ln)ialiori of Treitz. It 
IS interesting Hint recently a third ca.se in n 3-month.s--old infant has been 
carefully dissected by Paid and Hill and they find that “the present 
honim ,1k1 not commenee in a fo.ssa on the posterior alidominal wall at 
all. hilt in one on the side of the me.sentery,'’ 
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Appaientl}’ Azidrews’ ideas are gaining in fa\'or altliongli tliey are not 
fully accepted hy all authors. Certainty the thought is logical and the 
piesence in the newborn of such hernias is difficult to explain on any but 
an embryologic basis. 

DESCRIPTION 

A right iiaraduodenal hernia, as previously stated, carries the superior 
mesenteric artery close to the margin of the neck of the sac and tlie open- 
ing of the sac points to the left. The ascending colon may lie to the outer 
side of the sac, may pass across its siu’faee, or as in the ease of Harris the 
ascending colon 11103^ lie along the superior margin of the sac ivifh the 
cecum in the left h3'pochondrium. The valuations in location aiiparentl.v 
depend upon the laxit3’' of the mesocolon or, stating the qncstioji in an- 
other manner, the degree of fusion with the posterior abdominal "wall. 
While a right paraduodenal hernia commonty oeenpies the right side of 
the abdomen, Paul and Hill describe a right paraduodenal hernia ■which 
occupied the left side b3^ reason of a x'otation of the hernial sac to the loft. 

A left paraduodenal hernia has the opening of the sac pointing to tlio 
right. The anterior margin of the sac carries the inferior mesenteric vein 
and the ascending branch of the inferior mesenteric arteiy. Careful dis- 
section b3’- Callander and Longaere has shown that tlie mesenteiw of llie 
descending colon beneath these vessels is particularly lax in the develop- 
ing fetus and as the vessels offer resistance the invagination always oc- 
curs beneath these vessels. As a result the opening of the sac is always in 
this one particular location. The descending colon lies to tlie outer side of 
the hernia, although it maj" be displaced mediall.v. Some hernias contain 
onty a few inches or feet of small intestine ratlicr than the total length 
of the small bowel. Tlicre is no certain reason wh3' onfi’ a portion of the 
bowel could not be invaginated into iJie mesocolon rather than the entire 
length. No instance lias been reported of colon or omentum being found 
in such a sac. Peiieecal hernias of very rare occurrence could be ac- 
counted for in a similar manner. 

Broesike emphasized a fusion of the iirst jiart of the jejunum with the 
posterior abdominal wall. In these ca.scs onhv the efferent looj) of the gut 
ma}' be seen to pass through the liernial orifice, the afferent loop enter- 
ing rotroperitouealty from above. IMo.vnihan makc.s this the basi.s for 
division of right paraduodenal hernias into two lyiies to which he as- 
signed involved nomenclature, depending on whether the first portion of 
the jejunum was free or retroperitoneal. It would .seem that the onl.v 
logical way to explain tiiis condition is on an embryologic basis. Cer- 
tainly a retroperitoneal jejunum is difficult to exjilain as a postnatal 
dcvelojunent. 

Baumcistcr and Ilanchett recently have reported a ease of right jiara- 
diiodeual hernia in which the opening of the sac pointed to the left 
through which the intestines entered, as .should he exfieefed, hut the sac 
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also had a second opening on the right lateral "svall outside the colon. 
They feel that this circumstance is more in line with the theory of Treitz 
and is difficult to explain by Andrews’ conception. In their case they 
state that the patient received a severe blow on the abdomen froni the 
steering wheel of her ear when the ear turned over one and one-half times 
seven years before the onset of her present trouble. It is difficult to avoid 
the conclusion in their case that the lateral opening of the sac was the 
result of a rupture from trauma and should not be considered in etiology. 

OCCURRENCE 

Paraduodenal hernia may be observed at any age. Its occurrence is 
relatively rare. In 1930 Masson and Mclndoe were able to report a total 
of only 3 cases from the Mayo Clinic up to that time, 1 left and 1 right, 
both found at autopsy and a third operated upon with recovery. Broun 
in 1915 reported a total of 32 right-sided cases, in 15 of which operation 
liad been performed, with recoveiy in 4. The other 17 eases were found 
at necropsy. Credit for the first successful cure of a right-sided hernia 
belongs to Newman in 1898 and the second to Cai'son in 1912. 

Byron in 1935 reported 43 cases of right paraduodenal hernia, of 
which 26 wore operated with 14 recoveries and 12 deaths. He also re- 
ported 162 cases of left paraduodenal hernia from a survey of the litera- 
ture. 

Left-sided paraduodenal hernias are approximately four times as fre- 
quent as right and statistics also indicate that the operation for right 
paraduodenal hernia is particularly hazardous, being five times more 
fatal than for the left. 


DLVGNOSIS 

In 1923 Nagel reported that not a single case of right-sided hernia had 
been diagnosed before operation and of 91 cases of left duodenal hernia 
collected by Pikin only 3 were clinically diagnosed. Exner in 1933 states 
that the credit for the first preoperative diagnosis of a right-sided hernia 
should go to Taylor who made the diagnosis in one of his cases by x-ray. 
Exner ’s report in 1933 was the second diagnosis correctly made. 

In certain eases the symptoms have been entirely in abeyance and the 
condition entirely unsuspected at necropsy. In others sj^ptoms of a 
vague dyspepsia suggesting gastric or gall-bladder palhologj’ may induce 
prolonged medical therapy. liYhcn the smuptoms are more acute, they 
assume the picture of subacute or acute partial intc,stinal obstruction. 
Intestinal colic, particularly after a heavy evening meal, may precipitate 
an attack. Vomiting is uncommon, except in complete obstruction. Tho 
vomitns contains bile. Fecal vomitus is rarely seen because of the hi"h 
ohslruetiou. Repeated attacks of colic arc a.ssociated with abdominal 
soreness and distention relieved with the pas.sagc of gas aloim the in 
testmo. \ isible ])eristalsis and a palpable re.sonant, gurgling, balloon-like 
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Appareutlj^ Andrews’ ideas are gaining in favor althougli they are not 
fully accepted by all authors. Certainly tlie thought is logical and the 
presence in tlie newborn of such hernias is difficult to explain on any but 
an embiyologic basis. 

DESCRIPTION 


A light paraduodenal hernia, as previous!}' stated, carries tlie superior 
niesenteric artery close to tlie margin of tlie neck of the sac and the open- 
ing of the sac points to the left. The ascending colon may lie to tlie outer 
side of the sac, may pass across its surface, or as in tlie case of Harris tlie 
ascendnig colon may lie along tlie superior margin of the sac with the 
cecum in the left hj'poehoudrium. The variations in location apparently 
depend upon the laxity of the mesocolon or, stating the question in an- 
other manner, the degree of fusion with the posterior abdominal wall. 
While a right paraduodenal hernia eommonl}' oceipiies the right side of 
the abdomen, Paul and Hill describe a right jiai'adiiodenal hernia which 
occupied the left side hj' reason of a rotation of the hernial sac to the loft. 

A left paraduodenal hernia has the oiiening of the sac pointing to the 
right. The anterior margin of the sac carries the inferior mesenteric vein 
and the ascendnig branch of the niferior mesenteric artery. Careful dis- 
section by Callander and Longaere has shown that the mesentery of the 
descending colon beneath these vessels is particularly lax in the develop- 
ing fetus and as the vessels offer resistance the invagination always oc- 
curs beneath these vessels. As a result the opening of the sac is always in 
this one particular location. The descending colon lies to tlic onicr side of 
the hernia, although it may be displaced medially. Some hernias contain 
onlj' a few inches or feet of small intestine rather than the total length 
of the small bowel. There is no certain reason why only a portion of the 
bowel could not be iiivaginated into the mesocolon rather tlian the entire 
length. No instance has been reported of colon or omentum being found 
in such a sac. Pericecal hernias of very rare occurrence could bo ac- 
counted for in a similar manner. 

Broesike emphasized a fusion of the first part of the jojnniim with the 
posterior abdominal wall. In tJicse cases only the oflcrcnt looj) ol tlie gut 
may be seen to pass through the hernial orifice, the atTcrent loop enter- 
ing retroperitoneally from above. Jtoynihan makes this the basis for 
division of right paraduodenal hernias into two types to whieh lie as- 
signed involved nomenclature, depending on whether the first portion of 
the jejunum was free or retroperitoneal. It would seem that the only 
logical way to explain this condition is on an enibryologie basis. Cer- 
tainly a retropei-itoncal jejunum is difficult to explain as a postnatal 


development. 

Bnumcister and Hancheft recently iiave reported a ease of right para- 
duodenal hernia in which the oi.ening of the sac poinlwl to tl... left 
through whieh the intc.stinc.s entered, as shouhl be expected, but the .sae 
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tumor m tlie lower abdomen, later involving tlie entii'o abdomen, arc 
considered by Moynihan to be the most significant diagnostic signs. The 
x-raj^s in our case should have made tlie diagnosis even without the use 
of barium as the intestines, altliougli definitely obstructed, remained cir- 
cumscribed in a definite limited oval area. Exner says tliat the clumped 
appearance of the intestinal coils, as if the}’’ were ^contained in a bag, is 
the most characteristic sign of right paraduodenal hernia. 


TREATMENT 

The treatment is surgical. Fortunately several cases have been ex- 
plored for pathology in the absence of obstruction in which situation the 
hernia can be handled with some ease. In the presence of acute obstruc- 
tion the situation is quite different. It is essential first to recognize the 
pathology and secondly, to determine rvhether a right or left hernia is 
present. If the sac can be found it may be possible, with gentle dilata- 
tion of the neck of the sac, to reduce the hernia. Caution should be main- 
tained not to injure the important vessels lying along the anterior margin 
of the sac. Adhesions about the neek of the sac are frequently encoun- 
tered. If, as in our case, the neck of the sac cannot be readily localized 
the sac may be opened through an avascular portion ; the contained in- 
testines extruded and the neck of the sac approached from the inside. 
Strangulation and necrosis demand resection of the bowel. Adhesions 
between the loops of the bowel are rare except at the neck of the sac. The 
ncek of the sac should be closed after freeing the bowel to jirevent recur- 
rence. Kccurrence has been reported in two eases where this has not been 
done. If reduction is not possible the neck of the sac should be enlarged 
as much as possible to prevent obstruction. The fortunate case is one 
with a wide neek and no adhesions to divide, for this permits ca.sy reduc- 
tion with minimum shock and a good chance for recovery. 


SUMMARY 

A case of right paraduodenal hernia has been presented which Iiad a 
long history of intennittent intestinal obstruction and a final severe total 
obstruction. The long hi.story of advanced iiulmonary tuberculosis 
greatly obscured the picture and the further fact that the patient was 
never seen in an attack by a physician partly mitigates flic oversight. 
The flat plate of the abdomen should have been of greater diagnostic 
value, but it was not recognized as indicating more than an acute in- 
tc.stin’al obstruction. The thought occui-s: f'oiild tlie phrenic e.xeresis 
done seventeen days before the terminal obstruction have been a factor in 
producing the final picture? 

RKrERKNCES 


.. „ I'nn UnlH'rcr. ?l.aialcnmovor: Qiintcd Iiv 

Abra-'ZO' , ^ T),,o(lfna1 Hernia — A Mi-iiomer, iSiirg.. G.vner. & •_! 

Andrews^ K-- _ niplit rsirnilvifKlenat Hernia. Am. . 1 . .'^nrg. o.o I:.-, IC,;r. 


m. icca. 



STEIN: iNGUIXAt, HERKIOPEASTT 


399 


Normally, it is completely or partially covered by the arching fibers 
of the internal oblicjne mnscle. Wlien these fibers contract, they tend to 
straighten out their arch and lie in parallel apposition to Poupart s liga- 
ment, thus acting as a sliding trap door. IMcGregor has even gone 
further and demonsti'ated the existence of a true sphincter, consisting 
of fibers of the internal oblkiue, at this point. He found it particularly 
well developed in the dog. However, I hai'e failed to find an}' suffieient 
bundle of muscle fibers which can be dignified by the term of sphincter, 
either in vivo or after a careful search in the human cadaver ; although 
there are fibers of different amount and caliber passing domi along 
the cord, parallel to Poupart ’s ligament. Furthermore, considering the 
oblique direction of the inguinal canal, passing as it does at different 
levels through the different layers of the abdominal wall, it would seem 
that a trap-door closure would be more effective than a sphincteric one, 
which, in addition, would tend to liave a deleterious constructing effect 
upon the vessels of the cord. 

Variations in the position of these arching fibers of the internal oblique 
in relation to the internal ring have been pointed out by anatomists. 
Cherner has recently published illustrations showing that the further 
away from the anterior iliac spine the muscle takes its oi’igin, the less 
chance tliere is for adequate protection of the space bounded by the 
anterior superior spine, the pubic spine, and Poupart ’s ligament. There 
are three factors which might account for these variations; first, the 
character of the cmbryologic development of the abdominal muscle plate, 
which permits the muscle component to grow eephalieally while the 
fascial portion remains fixed at the inguinal region; second, the widen- 
ing of the pelvis with the flaring out of the ilia; and third, the assump- 
tion of the erect posture. Thus a change occurs in the direction of 
Poupart ’.s ligament from an almost vertical to an oblique one, while the 
fanlike expansion of the internal oblique muscle takes place upward 
and laterally. 

The operation herewith reported has as its rationale : first, elimination 
of the cause of the hernia, if ])ossible; .second, narrowing of the lumen of 
(he opening in tlio transvcrsalis fa.seia; third, restoration of the internal 
oliliipie muscle to a po.sition in wiiich it can act as a buffer at the internal 
ring. This muscle restoration is accomplished by lengthening its fascial 
attachment to Poupart 's ligament, thus dragging the belly of the muscle 
more laterally, without interfering with its normal contractile power. 
More permanency is secured by the use of fascial strips taken directly 
from the field of o]ieration, as McArthur advocated years ago, without 
the neee.ssity of invading another field and still without saerifi’eiim anv 
tonsilo strength. '' ' ' 


Atla.-bmg the belly of the mnscle to Poupart 's ligament as is clone in 
the liassmi operation and nil modifications is wrong in principle ns this 
fixation immediately interferes with the functional aetivitv, resnltiim in 



INGUINAL HERNIOPLASTY; A NEW MODIFICATION 
Deport of 107 Cases 

Herbert E. Steix, ]\I.D., Neaf York, N. Y. 

(From the Surgical Service, Hospital for Joint Diseases) 

r’EW subjects liave a more volunihious literature tliau that of liernia. 

There are several reasons for tliis. First, it is known to exist tlirougli- 
out the wliole animal kingdom, true hernia liaving been observed in fish, 
ami^hibia, reptiles, birds, and all so-ealled lower animals. Second, art 
and literature show the existence of hernia in ancient man. And third, 
the resrilt of operative intervention is very far from satisfactoiy, recur- 
rences ranging anywiiere from 7 to 50 per cent in different types of 
hernia. I would hesitate to add to this literatui'e unless I were convinced 
that the basic concept and oi^erativc technique required radical revision. 

The cure of, inguinal hernia, like tliat of any other lesion, depends 
upon the eradication of the cause and the permanency of the repair. Tlic 
etiologic factors can be classified thus : 

1. Anatomic 

A. Patent processus vaginalis. 

B. General or local tissue weaknesses; e.g., chronic disease, split 
aponeurosis, weak transvcrsalis fascia 

C. Disproportion between the abdominal eapacity and contents; 
e.g., large tumor or ascites 

D. Long or low attached mesentery 

E. Large internal ring 

2. Mechanical 

Increased intra-abdominal j)re.ssurc from within or without 

3. Physiologic 

Inadequate trap-door action of the internal obbkjuc imisele. This 
paper will deal mostly witli this physiologie iuadc(iuacy and method 
of correction 

While the point of exit of the indirect inguinal hernia, the .sui)erficinl 
ring, has been ovei-strc-s-scd, tlic site of origin, tlie deep ring, has l)een 
unduly neglected. Unfortunately the internal ring is ratlier inaccessible. 
corresponding to a site half an inch medial to the midpoint nC a line con- 
necting the .symphysis with the anterior sujierior sjiinc. L\cn ;in e.x- 
cepfionally long finger could only reaeli it with considerable dinieulty 
and trauina. Ncvert!ielc.s,s. the main problem in tlic c.uisc and cure of 
ilic indirect inguinal hernia is the determination of the tonus of mid 
protection afforded to this opening in the tniiisvcrs.dis fa^c;,, 

Rccoivel for pi.Mi-'ntion. .s-Ct- iia.-r 1?^'- 




FiR. 2. 

FIks. 1 nnd 2 (i. Aponeurosis oxtemal ol)llq\ic nwscle; li, aponeurosis internal 

oiillqur imisele ; c, internal oblique muscle ; li, suture tliroupii eilce of internal rlnK : 
r, fascial sutu.e taken from external oblique aponeurosis; /. Incision in aponeurosis 
internal oblique; ft, fascial Pap from Internal oblique aponeurosis; p, Pounart's Ilea- 
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the Gsual atropJiy of disuse. And later, when or if tlie sutures are 
partial!}' or complete]}- absorbed and the miisele tends to assume its 
former position, its eoutraetile ])o\ver is even u-eaker tiian before tlic 
operation, thus favoring recurrence. To tlie argument that the muscle 
fixation tends to build up the floor of the canal, it can he stated first, 
that in an indirect inguinal hernia there is no defect of the floor; and 
second, tliat nowhere in the human eeononi.v is the muscular system used 
for sucli a purpose, its function being locomotion, motion, sphincteric 
control, and stabilization. 


IMPORT.VKT STEPS IX HERXIOPLASTY 

1. Incision : About 2 inches longer than the usual incision. 

2. Splitting of the aponeurosis of the external oblique, from the c.x- 
ternal ring to tire muscle fusion. 

3. Splitting of cremaster fibers to expose ttie sac medially to the cord. 

4. Eetraction of the cord. 

5. Thorougli isolation of the sac br sharp dissection. 

6. High ligation of the sac after defining the edge of the transvcrsalis 
fascia at the internal ring with clamps. 

7. Mattress sutures, narrowing the internal ring cephalad to the cord. 

S. Excising a strip of fascia from tlie medial leaf of the external 

oblique aponeurosis which is used to make two fascial sutures. 

9. E.xposure of the internal oblique aponeurosis at its .iunction with 
the external oblique aponeurosis. 

10. Incision of the internal oblique aponeurosis at and paivillel to its 
line of fusion with the external aponeurosis to well above the level of the 
inter-nal ring.*' 

11. Eeflection of the internal oblique aponeurosis laterally. 

12. Suturing the reflected internal oblique ai)oncurnsi.s to Poupart s 
ligament with three chromic catgut sutures and the fascial prciiared 
strips. 

13. A chromic catgut or fascial .suture also placed above the internal 
ring. 

14. The two edges of the external oblique aiioneurosis are brought 
together with chromic catgut snlurcs. 

In most cases the cord is transplanted, although it is not e-ssentia) in 
all ca.ses. The external o!)!i(iue aponeuro.sis is resutured, usually witliuut 
anv tension, notwithstanding the previous removal of some ol its struc- 
ture. The skin is elo.sed with interni[)ted silk sutures. 


DUiKn- ixocix.ir. iu:nsj.\ 


The mechanical in-oblem in 
that of the indirect variety. 


lliis ly|K' of hernia is ([uifv (liflVrenl from 
In fact, man}- snrm'ons do not considi-r 


!,n,l s»Uiro.l «-iU. 11 to Pov.r-ire.- 


rtf.- !■< tii.Tlc n>'- nrt'l 
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it a hernia in the true sense. In the large majority of eases there is 
simply a relaxation of the distal tliird (inguijial triangle) of the floor 
of the inguinal canal. But not infrequently there is a distinct aperture 
and it is this type that may and does become strangulated. Preopcra- 
tively it is impossible to determine which tyioe one is dealing with. 

The floor consists normally only of peritoneum and transversalis fascia, 
the latter covered over and concealed by loose areolar tissue and at the 
lower angle devoid of any overlying muscular or aponeurotic protection. 
This fascia, however, is absent at the lateral third of the floor, at which 
point the fascia dips down into the pelvis. 

In the presence of this unprotected area one has a right to expect 
direct hernias occurring more frequentlj’^ tlian the indirect, the reverse 
of wliieh is the truth. This diserepanej’’ never has been explained satis- 
factorily. Anatomic variations may be the answer. Whereas normally 
the internal oblique muscle is inserted into the pubic spine, in a certain 
number it is inserted into the rectus sheath at variable distances above 
the spine, thus leaving the inguinal triangle without any muscular pro- 
tection. Dimensional studies of this triangle have been made both in the 
cadaver and at operation. Anson and MeVay found the median border 
varied from 0.5 to 9 cm. in length. Polya gives figures up to 7 cm. 
Andrews’ average figure was 5 cm. According to Ssoson-Jarosehowitscli, 
a greater muscular defect existed in the direct tlian in the indirect 
hernias, and the lower fibers of the internal oblique muscle approached 
nearer a right angle with the rectus slicatli. 

Based on these and his own observation, Zimmerman in a recent 
article stated: “From those repented observations, the conviction grows 
that the underljdng irredisposing anatomical basis for direct liernia con- 
sists of a congenital absence of adequate muscular support for the lower 
portion of the inguinal canal. . . . Inasmuch ns (hei’e arc no methods 
b}' which muscle can be made to grow where it is deficient, the defect 
must be repaired by some type of fascial plastic procedin-e.’’ 

With the first part of this .statement the writer thoroughly agrees 
and for the past five years has based his anatomical surgical (iroeodures 
on this very fact, as stated above. The .second i)art of the statement 
cannot be accepted as a proper coroHary to the first. 

Operation . — The object is reinforcement of tlic floor of the canal, first 
bv closing the aperture in or taking up tlic slack of the transversali.s 
fascia and second by transi)lanting tlie internal oldiquc muscle nearer 
Pouparfs ligament i)artieularly at its hnvest median i)orlion. The ap- 
proach is the same as for the indirect variety; the cord is relraefed well 
to the side and the floor of the canal e.xposod from the decf, ring to 
the svmpb.vsis. It is most imiiortanl to clear the fransvers.dis fascia of 
'ts overlying areolar tissue, going well nmJerneafh the infernal oblique 
muscle The lateral limitations of the fascia come elearh- ifito vie». It 



STEIN: INGUINAL HERNIOPLASTY 


403 


is not sufficient to reduplicate this fascia to Poupart’s ligament as many 
do. A longitudmal incision must be made through it, not including 
the underlying, nonadherent peritoneum, unless the latter is distinctly 
sacculated or veiy large, in ■which event the excess of peritoneum is 
excised. The free edge of the transversalis fascia, together -ndth the cut 
edge of the internal oblique aponeurosis, is then sutured to Poupart’s 
ligament with two or three fascial strips taken from the external oblique 
aponeurosis and a few chromic sutures. Particular attention is paid 
to the lowest point of the triangle and all effort made to avoid any ten- 
sion. The cord overlies the new bed. The external aponeurosis and skin 
are then sutured. 

RECURRENT HERNIAS 

It was in this type that we experienced the greatest satisfaction. The 
principle and technique were essentially the same as in the primary 
hernias. Fortunately the aponeurosis of the internal oblique was always 
available as it had not been utilized or interfered with at the original 
operation. If difficult to expose at tlie site of operation owing to ad- 
hesions, it was traced down from above. In most cases the external 
oblique was so fibrous or foreshortened by imbrieation that it was not 
available for fascial strips. In that event only, strips were taken from 
the fascia lata hut not used in Gallic weaving fashion approximating 
muscle to Poupart’s ligament but used as mattress sutures approximating 
the structures indicated above. In the early series sillc was used to re- 
inforce the knots of the fascial sutures. As discharging sinuses persisted 
for six months, in two cases until expulsion of the silk, the latter has 
been discontinued and catgut substituted. 

Two of the cases operated upon for recurrences had been operated 
upon three times ]n-eviously, and two of them were of the sliding varietv. 

STATISTICS 

One hundred and twenty-six hcrnioplasties were performed without 
any selection of cases, many of which appeared very imfavorable. Thir- 
teen patients had a follow-up period of lc.ss than a year. Four cases 
liave lieen lost track of and 2 have died, leaving 107 cases. There were 
02 indirect hernias, including 1 sliding hernia; 26 direct; 6 direct- 
indirect; 13 .secondary (recurrences), including 5 indirect (two sliding), 
7 direct, and 1 .Spiegel. 
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Sex. — S6 males, 3 females 

Deaths. — 1 due to massive g-angi-eue of urinary bladder 

1 due to meningitis, three months postoperatively 
Keeurrences.--Total, 3.75 per cent 

A. Indirect, 0 

B. Indirect-direct, 0 

C. Direct, 3 cases (11 per cent) 

1. Age, 31 years; reeuri'ence left side noticed one and one-half 
years postoperatively, Aveak internal oblique fascia noted at 
operation. Becurreuce riglit side (Bassiui) one year postopera- 
tivel.v. 

2. Age, 61 years; reeuiTenee one side tivo years postoperativel.v; 
lieaA'j' Avork, superintendent of building. 

3. Age, 49 j-ears, one side recurrence, tAvo years postoperatively. 

D. Secondary, O.S per cent, 1 ease 

1. Age, 51 years; left side, paretic, reeurrent sliding, three and one- 
fourth years postoperatiA'ely. 

Note, — ^All recurrences originally bilatei-al hernias, none infected. 

CONCLUSION 

A plea is made for a more logical concept of inguinal hernia. 

The importance is stressed of the infernal ring and internal oblique 
muscle in indirect hernia; of the cut edge of the transvcrsalis fascia in 
the direct variety. 

Result in indirect hernia to date seems perfect; in secondary re- 
currences A’cry excellent; in direct hernia, Avhile there is a definite ad- 
A'anee, there is still room for improA-ement. 
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INTRODUCTION 


T he outlook in cancer of the prostate is admittedly grim and has 
changed little with the development of modern surgery. Caulk 
has had no cures in 203 eases ; Dolan found no ten-year cures in can- 
vassing seventy urologists in 1937. There are sevei'al definite reasons 
for the poor prognosis ; 

1. The growth usual]}' originates at a distance from the urethral 
lumen, Sloore finding its origin in the posterior lobe in 73.7 per cent 
at necropsy. 

2. Carcinoma of the prostate usually grows slowly, Chwalla hav- 
ing reported two patients who lived 7^2 and 8 years, respectively, 
after eystostomy. This slow growth leads to the veiy gi’adual devel- 
opment of obstruction to urination, and to a corresponding hj-pertrophy 
of the detrusor which compensates for the obstruction and postpones 
subjective symptoms until relatively late. 

3. Cancer and benign hypertrophy haA'e their onset at about the 
same age and present the same symptoms; the patient is likely to 
accept them as the inevitable accompaniment of old age and to defer 
consulting a pli.vsician until they become intolerable. 

As a consequence, local extension iisually has attached the prostate 
to the surrounding structures and metastasis has often taken place 
by the time medical advice is sought. Barringer found only 16 can- 
cers apparently confined within the pi-ostatic capsule in 351 consecu- 
tive cases. Bnmpus found metastascs to bone in 21 per cent and 
Pergnson in 30 per cent of the patients x-rayed when first seen. An- 
other bar to cure is the tendency of these tumors to invade the peri- 
neural sheaths in the pelvis; such invasion was found by iveves and 
Pergnson in 52 per cent, and by Graves, lYarren, and Harris i)i 100 
per cent at autopsy. 

incidence 


To ad.l to the gravity of the problem, the incidence of cancer of the 
prostate .s apparently increasing. It causes 20 per cent of all obstruc- 
the VOS, cal neck (Young) ; it is re.spon.sible for 0.6 per cent 

for juiMlrAllon. 30, 393S. 
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of all deaths, aud fox’ 4 per cent of those dxie to cancer in the male 
(Caullr). Moreover, pi'ostatic cancer has been found at necropsy in 
14 per cexit of men of all ages by Eieh; in 21 per cent of tliose past 
41 yeai’s of age b.y hloorej and in 23 per cent of males past 70 veal’s 
of age by Muii’. Duff found that the death rate from prostatic cancer 
among the industi'ial policyholdei’s of the Metropolitan Lite Insurance 
Company increased from O.S per hundred thousand in 1917 to 3.7 
in 1928. 

Thei’e are at least tivo faetoi’s in this increase. Pii’st, the develop- 
ment of trausui'ethral resection has heightened interest in all clis- 
ordei’s of the prostate and lessened the seriousness of prostatic surgery 
in the patient’s mind, so that many more are submitting to operation 
instead of resigning themselves to suft’ering; one gets, thei’efore, a 
much inoi'e accurate idea of the true incidence of prostatism tlian 
one could fifteen yeai-s ago. 

The second im 2 mrtant factoi’ is the increase in longevity ivliich has 
oeeiUTed in the last quarter century, since the frequency of prostatic 
cancer I'ises ivith age; Rich found tlic lesion in 37 per cent of autopsies 
on patients between 76 and SO years of age. The Metropolitan Life 
Insux’axice Company has observed that the life expectancy from birth 
of its industrial policyholders had increased from 46.6 years in 1911 
to 60.7 years in 1937. The population ns a whole has shared in this 
inci’ease; during the same time, the birth rate has fallen. These two 
factoi’s have augmented the proportion of the population living in the 
cancer age, thus causing a great increase in the number of cases of 
cancer without increasing its propoi’tionate incidence in any age group. 


ETIOLOGY 


The cause of the disease is not known. None of the numerous 
theories thus far advanced has been proved. It is often attributed to 
irritation from prolonged infection; the great frequency of jirostatitis 
makes this a most difficult question. Ilryntseliak has described mul- 
tiple foci of regeneration in the ju’ostate which lie regards as perhaps 
postinfiannnatoi’y and probably precancerons ; they arc more eominnn in 
the areas of predilection for cancer. The question of endocrine intlii- 
cnces, of course, must be mentioned in this da.v and age; it remains to 
be studied. 

nlAG.VO.SIS 


Diagnosis is usually ea.sy but is subji'ct to a number of jiit falls, espe- 
ciallv in early or small le.sions. ff stony hardnes.s and fi.xation have 
developed, there is little dang-er of confusion except with tuberculosis 
and calculi; to confuse these lesions with cancer is tisnally due to care- 
lessne-ss rather than to ignorance. The simd!. hard nodule may re- 
quire biopsy for satisfactory identification unless one feels, as many 
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do, that treatment eAmn of earlj'- eases is of little use; in this event, 
observation over a period of time usually will clarify' the diagnosis. 
If one agrees with Young that radical operation is of great value in 
early cases, one must expose and excise the suspicious area for “fast 
frozen” section and employ radical peidneal prostatectomj^ if cancer 
is found. 

The value of aspiration biops 3 ’ is limited bj' the ability of the pa- 
thologist to interpret the scantj’ material thus collected. While Kej-es 
and Ferguson had satisfactoiy results in 86 per cent, this performance 
is probably difficult to duplicate. If positive, it is conclusive ; if nega- 
tive, valuele.ss. The last statement applies vith equal force to biopsj^ 
bj' transurethral resection; the frequent presence of benign hj'per- 
trophy between the urethral lumen and the cancer often leads to 
error, especially in small lesions close to the true capsule, since the 
cancer itself maj’ escajDe excision. The presence of osteoblastic metas- 
ta.ses in bone is diagnostic but of hopeless import; the same is true of 
the presence of meta.static cancer in removed hnnph nodes. 

With all of these measures available, the incidence of error ought to 
be low in the hands of the careful observer, especially if routine sec- 
tions are made of all material removed at operation in order to detect 
the occasional cancer which cannot be palpated because it is sur- 
rounded b.v benign hypertroph.v. 


treatment 


As is evident from the discussion of prognosis, treatment usualty fails 
to efl'cct a cure. Factors alread.v discussed usuallj' postpone the dis- 
co vei-y of cancer of the prostate until too late for complete removal. 
Nevertheless, a good deal of palliation can be secured bj' thoughtful 
treatment. The methods in general use ma.v be classified as follows: 

A. Curative 

1. Radical prostatectonn- 

2. Conservative prostatectom.v (enucleation of small 
“concealed” cancer) 


B. Palliative 

1. Diversion of the urine 

2. Irradiation 
8. Surgciw 

■1. Combinations 


The chief obstacle to mire is the low incidence of localized cancer 
Barringer found only 16 (41 a per cent) in g.ol eases, and Colstin re 
ported that Young iierformcl but 86 radical operations in 1 040 cases 
( 1- cent). Nonetheless. Young has had excellent re.suirin t 

-l-able eases: iiO per cent of five-year cures, and freedom 
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of all deaths, and for 4 per cent of those dne to cancer in the male 
(Caulk). Moreovei’, prostatie cancer has been found at necropsy in 
14 per cent of men of all ages by Eich ; in 21 per cent of those past 
41 years of age by Moore; and in 23 per cent of males past 70 years 
of age by Muir. Duff found that the death rate from prostatie cancer 
among the industrial policjdiolders of the Metroi^olitau Life Insurance 
Company increased from O.S per hundred thousand in 1917 to 3.7 
in 1928. 

Thei’e are at least tivo factors in this increase. First, tlie develop- 
ment of transurethral resection has heightened interest in all dis- 
orders of the prostate and lessened the seriousness of prostatie surgery 
in the patient’s mind, so that many more are submitting to operation 
instead of resigning themselves to suffering; one gets, therefore, a 
much more accurate idea of the true incidence of prostatism than 
one could fifteen years ago. 

The second important factor is the increase in longevit.v rvhich has 
occurred in the last quarter eentuzy, since the frequency of prostatie 
cancer rises with age ; Eich found the lesion in 37 per cent of autopsies 
on patients between 76 and SO years of age. The Metropolitan Life 
Insurance Company has observed that the life expectancy from hirlh 
of its industrial polie.vholders had increased from 46.C years in 1911 
to 60.7 years in 1937. The population as a whole has shared in this 
inci'ease; during the same time, the birth rate has fallen. These two 
factors have augmented the proportion of the population living in the 
cancer age, thus causing a groat increase in the number of cases of 
cancer without increasing its proportionate incidence in any age groiqn 


ETIOLOGY 


The cause of the disease is not known. Xone of the numerous 
theories thus far advanced has been proved. It is often nttributed to 
irritation from prolonged infection; the great frequency of prostatitis 
makes this a most difficult question. Iliyntschak has described mul- 
tiple foci of regeneration in the prostate which he regards as perhaps 
postinflammatory and probably preeanccrons; they arc more coinmon in 
the areas of predilection for cancer. The question of emiocrine influ- 
ences, of coui’se. must be mentioned in thi.s day and age; it remains to 
be studied. 

niAGNOSIS 


Diagnosis is usually ea.sy Imt i.s subject tn a number of pitfalls, cspc- 
eiallvln carlv or .sinall lesions. If stony hardne.ss and fi.vatio,, have 
dcvolopetl there is little dan-er of eonfn.sioj. except with tuberculosis 
and calculi - to confuse tl.ese lesions with .-aneer is nsnaliy dne to eare- 
;,..„ess rather than to iunoranee. The small, hard nodule m.ay re- 
quire biopsv for satisfactory identiffealion unless one feels, as many 
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5-yeaT survivals, but by uo stretch of the imagination can the results 
be called satisfactory ; the patients are uncomfortable and none is cured. 

Irradiation has long had its advocates; x-i’ay is simplest in applica- 
tion; it produces a temporary aggravation of sjmrptoms udien obstruc- 
tion is at all severe ; it is not ordinarily applicable to complete retention ; 
it produces a temporary but annoying irritation of the shin and rec- 
tum rvhen used in adequate doses. Dolan, in questionnaires returned 
to him by 63 urologists in 1936, found no instance of a lO-year cure 
from its use, and but five 5-year cures. It is useful chiefly as an 
adjuvant to radium and in relieving temporarily the pain from metas- 
tases to bone and from infiltration of nerve sheaths. Leddj’^ and 
Gianturco found 3 patients completely and 21 considerably relieved 
for from 1 to 7 months; 16 were not benefited. Variations in the 
technique of application make the evaluation of results difficult. 

It is at present rather generally agreed that the use of radium, 
especially when supplemented by x-i’ay, often causes shrinkage of the 
gland with alleviation of the symptoms after an initial aggravation, 
although Bumpus in 1926 found that patients treated with radium 
were never cured and lived only one-third as long as those treated by 
cystostomy. The expense and danger of application of radium by the 
external route has led to the widespread use of interstitial irradiation, 
with gold seeds of i-adon replacing the element itself because the 
former do not have to be I’emoved. Barringer was able to control 
about 10 per cent of cancers for five or more years by the use of 
interstitial radon plus high voltage x-ray. "While the seeds may be 
embedded directly into the exposed prostate, they are usually inserted 
through the intact perineum by means of special trocars. The in- 
accuracy o£ this method is more than compensated for by the lack of 
complications and by the shortened hospital stay. Of the two opera- 
tive approaches, the perineal is to be preferred because the urethra is 
not opened. The suprapubic exposure lately advocated by Keyes and 
Ferguson is likely to be followed by a fistula if any considerable ob- 
struction is present. Ilower-cr, their report that 14 of 41 patients 
(34 per cent) were living more than 3 years after treatment deserves 
attention. 


The use of transurethral resection for the relief of obstruction in 
inoperable cases is too recent to permit wholly satisfactory evaluation, 
hut one gets the impression that it is widely employed. It has been' 
condemned as unsurgical to remove a portion of a malignant growth 
and it iias hecn alleged that healing will not take place, while'^recur- 
renee will he prompt. :Metastasis is said by some to be favored 
thereby. Nkwertheless. ohstnietion can he relieved in nearly all'cascs- 
the patient is neither eneumhered nor discommoded hv fu'be.s or hot’ 
ties; fmlnve of the cut surface to heal is of h«t little moment if the 
patu-nt can void eomfortahly ; meta.stascs will occur .sooner or later 
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current obstruetiou in tlie remainder j Smith has liad substantially the 
same lesults. Is either its mortality of 11 per cent nor the fact that 
mauj patients aie incontinent after radical perineal prostatectomy 
estiojs its value, since it offers the only hope of cure and the sole 
reasonable guarantee against recurrent obstruction to urination. Al- 
though 50 per cent of five-year cures hi operable eases becomes 1.7 
per cent of all eases svhen allou-anee is made for the rate of opcra- 
bilitj , the operation deserves more frequent employment since it alone 
oft’eis any real hope of cure. To do so requires, of course, earlier 
diagnosis. 

Badical supi’apubic prostateetoinj* is, for anatomic reasons, more 
difficult to perforin ; it does not permit exploration and biopsy of sus- 
picious nodules in the posterior lobe, and Ilarioii claimed but 3 ap- 
parent cures in 48 eases. It is, therefore, but little used. 

Enucleation of the cancerous prostate, vhether suprapubic or 
perineal, may be regarded as curative only in those rather rare cases 
in ivhich the tumor is wholly surrounded by benign hypertrophy with 
which tissue it may be enucleated. The diagnosis is usually missed 
eliuicallj’ but made pathologically. The occurrence of this “occult” 
cancer has been used as an argument against the employment of trans- 
urethral resection on the basis that enucleation will cure patients with 
this tyiie of lesion while resection will obvionsl.v fail to do so. This 
argument is indefensible because of the incidence and rate of cure of 
this type of cancer. Von Ill.ves found 27 of them in a group of 354 
prostatic cancers (S per cent). In a series of .91 such case.s, Cunning- 
ham, Hirseh and Schmidt, von Illyes. and Bugbee had 27 per cent of 
2- to 5-year survivals. Thus not more than 27 pei- cent of S per cent 
of all prostatic cancers (2.1 per cent) ma.v be “cured” b.^' this enuclea- 
tion. This percentage is further reduced by the fact that survival for 
2 to 5 years is b.v no moans synonymous with cure. 

The solution, of course, lies in early diagnosis wliich becomes jms- 
.siblc only when routine rectal examinations arc made in all elderly 
men, or in those rare instances in Avhieh a small cancer is associated 
with a benign hypertropliy wliich surrounds the cancer and produces 
obstruction; and then only if the cancer is discovered fluriug Ihc 
operation so that radical excision may he emi)loycd. 

The results of palliative procedures are not impressive. Catheteri- 
zation is not even palliative; the bladder usually hec-omes iiifcclcd. 
necessitating more fre(|uenl catheferization ; .suffering is ordinarily 
intense before death occurs. 

Suprapubic cyslostomy is more satisfacfor.v if one overlooks the in- 
convenience of the nece.ssary tube and bottle; the patient is permitted 
to live in reasonable comfort so far as the hlad.lcr is concerned until 
the tttmor occludes the ureters or kills by .lisscminntion. Hum, ms 
found that postoperative life nverasred ;'iT months with 5 per cent of 
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5-j^ear survivals, but by no stretch of the imagination can the results 
be called satisfactory; the patients are nncoinfortable and none is cured. 

Irradiation has long had its advocates; x-ray is simplest in applica- 
tion; it produces a temporarj^ aggi’avation of sjunptoms •when obstruc- 
tion is at all severe ; it is not ordinarily applicable to complete retention ; 
it produces a temporaiy but annoying irritation of the skin and rec- 
tum when used in adequate doses, Dolan, in questionnaires returned 
to him by 63 urologists in 1936, found no instance of a lO-year cure 
from its use, and but five 5-year cures. It is useful chiefly as an 
adjuvant to radium and in relieving temporarily the pain from metas- 
tases to bone and from infiltration of nerve sheaths. Leddy and 
Gianturco found 3 patients eompletelj’^ and 21 considerably relieved 
for from 1 to 7 months; 16 were not benefited. Variations in the 
technique of application make the evaluation of results difficult. 

It is at present rather generally agreed that the use of radium, 
especiall}’’ when supplemented by x-ray, often canses shrinkage of the 
gland with alleviation of the sj’^mptoms after an initial aggravation, 
although Bumpus in 1926 found that patients treated with radium 
were never cured and lived only one-third as long as those treated bj' 
cystostomy. The expense and danger of application of radium by the 
e,xternal route has led to the widespread use of interstitial irradiation, 
with gold seeds of radon replacing the element itself because the 
former do not have to be removed. Bari’inger was able to control 
about 10 per cent of cancers for five or more years bj- the use of 
interstitial radon plus high voltage x-rajL While the seeds may be 
embedded directly into the exposed prostate, they are usually inserted 
through the intact perineum by means of special trocars. The in- 
accuracy of this method is more than compensated for bj' the lack of 
complications and by the shortened hospital stay. Of the two opera- 
tive approaches, the perineal is to be preferred because the urethi’a is 
not opened. The suprapubic exposure lately advocated by Keyes and 
I'crguson is likely to be followed by a fistula if any considerable ob- 
struction is present. However, their report that 14 of 41 patients 
(34 per cent) were living more than 3 years after treatment deserves 
attention. 


I he use of transurethral resection for the relief of obstruction in 
'noi)cial)le eases is too recent to permit wholly satisfactory evaluation. 
Hit one gets the impression that it is widely employed. It has been 
coiuniincd as unsnrgical to remove a portion of a malignant growth 
it las been alleged that healing will not take place, while recnr- 
the* 4 P’'onipt. Metastasis is said by some to be favored 

tlie naf obstruction can be relieved in nearly all eases; 

tles.'r- neither encumbered nor discommoded by tubes or bot- 

patie,it''eim' vf-?'*' ‘"r moment if the 

‘■'^’’’dertably ; metastases will occur sooner or later 
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if operatlou is omitted; aud the patient after resection may secure the 
benefits, if any, of all types of irradiation. 

Bugbee operated upon 52 patients by the transurethral route ivith- 
out au operative death ; all ivere relieved of their retention. Nine died 
of cancer aud 3 of heart disease in from 12 to 44 months ; 40 ivere 
living fiom 1 to 48 months; 3 had required reoperation, 2 for recur- 
rent obstruction and 1 for hemorrhage. 

Caulk was able to relieve obstruction to urination in 77 per cent of 
129 eases. Thirtj' per cent lived 3 years; IS per cent, 4; and 5 per 
cent, 7 years. 

Jacobs has reported 15 cases so treated; 4 died of cancer in 3 to 20 
mouths; 3 were not relieved; and 7 were free from obstruction to 
urination after 1 to 33 months. 

Thompson aud Emmett followed 107 patients treated with the knife 
punch with 1 operative death (0.9 per cent). Fifty-six were living 
from 6 to 48 months, and 51 had died, 24 during the first year after 
operation ; 11 had required reoperation for recurrent obstruction after 
varying inteiwals. Jfost of the survivors were in satisfactory con- 
dition so far as urination was concerned. 

Partial prostatectomj' will relieve obstruction by permitting enucle- 
ation of a coexisting benign hypertrophy, or excision with knife or 
diathermy of the obstructing portion of the cancer itself; in other 
words, it offers the same benefits as does transurethral resection but 
at a much greater cost in terms of morbidity and mortality. 

SAvan and Mintz have reiAorted the aA’orage hosjntal stay for .supra- 
pubic prostateetoniA’ to be 14 days before and 30 days after operation; 
in contrast to this, Thompson has been able to omit preoperativc prep- 
aration in 60 per cent of i)aticjits subjected to transurethral I'esection 
and puts the postoperatiA-e stay in the avei’agc ease at 5 days. 

The risk of transurethral resection is so much Igaati' than that of 
partial prostatectomy as to demand its use on that basis alone. Col- 
ston found the mortality of partial perineal prostatectomy in .‘i'iO eases 
of cancer to be 6.6 per cent, far loAA'er IhaiA can be exjiected Avitli the 
supi'apubic operation, but from three to si.x times that of transurethral 
resection (Caulk, Thompson. Davis). 

It is thus appai’ent that transurethral resection is the oj)erntion of 
choice for the relief of retention of urine in those ease.s of cancer 
which cannot be reniOA-ed in tlieir entirety. 


lUU’OKTS OF CASi:.s 

The diagnosis of eareiiAAnna of tlie prostate Avas nnifie at the I lUAcr- 
sitv Hospital 275 times from April 1, 1930. to Dec. .'!I. The fir>f 

date was selected because it marks the beginning of my rxpcrlmr^- ; 

.n.-iK-o ,I,.I ,,t ...... yi-r I,.,, I .■I,, ...-I 
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determined the type of treatment used during this period; radical 
perineal prostatectomy ivas regarded as the preferred treatment, but 
was little used because, in a charity service, ver}’ few patients are 
seen early enough to permit its application. In those eases exhibiting 
local extension or metastases, the degree of urinary retention gov- 
erned the method of treatment. If it was slight or absent, irradiation 
was employed, starting Avith the implantatioir through the intact 
perineum of I’adon in gold needles rvith a 0.3 mm. Avail. This Avas 
folloAved bj' a course of high A'oltage x-ray therapy gh’en by Dr. Kai’l 
W. Stenstrom, Avho varied the technique from time to time. In all, 
200 IvAL Avere used Avith a filter consisting of 1 nnn. each of copper and 
aluminum and a half value layer of 1.3 nnn. of copper. The target 
skin distance Avas 70 cm. ; the field, 18 by 20 cm. ; and the rate, 20 
roentgen units per minute per field. 

Up to 1934, an anterior and a posterior field Avere used, gmng 4 to 
6 treatments in 7 to 11 days, totaling 800 to 900 r. per field. The 
maximum dose to the prostate Avas calculated to be 1,200 r. 

From 1934 to 1936, right and left lateral fields Avere also used, aud 
the number of treatments Avas increased so that four Aveeks of treat- 
ment Avere required Avith a total dose of 1,100 r. to each field. The 
calculated dose to the prostate Avas 2,200 r. 

Since 1936 the technique has been altered to include a perineal aud 
right and left posterior oblique as Avell as anterior and posterior 
fields; lateral fields have been used if the diameter of the pehns ex- 
ceeded 20 cm. The dose to the prostate has been increased to 2,600 r. 
(with scattering) in four Aveeks. Since this last change Avas inaugu- 
rated, the x-ray therapy has preceded the radon. 

If retention of urine was severe, cystostomy Avas often employed 
before irradiation during 1930 aud 1931 and Avas folloAved by irradia- 
tion; thereafter it was treated by transurethral resection, except in 
a very fcAv instances in AA-hich the resectoscope could not be inserted 
or in Avhieh the general condition eonti-aindicated resection. When 


the latter Avas used, it Avas planned to supplement it by irradiation 
after an interval of six Aveeks to nlloAv the postoperative reaction to 
subside. Some of the patients failed to return for a part or all of 
the irradiation, and thus affoialed small control series for comparison. 

Partial prostateetomy Avas carried out deliberately for cancer in 
mdy a foAv instances; the remaining prostatectomies Avere done for 
what Avas tbomgbt to he benign hypertrophy hut Avhieh proved to be 
earoinoma on section; since 1932 nearly all of these cases have been 
treated by the transurethral operation. 

irradiation 

r A\ub radon. Avitb x-ray. or Avith both. 

T'''" ”-r«cliation onlv 

. trauMircthral resect um wuh or without irradiation; 29. by 
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partial prostatectomy witli or ivitliout irradiation; 11, by cystostoiny 
supplemented in 8 by irradiation; radical i^erineal prostalectoiiiy was 
employed 3 times and IS patients were not treated at ail. 

results op IRRxVDIATIOK 

Fifty 'two patients reeeiA’ed x-ray therapy only. The average dura- 
tion of s.vmptoras before treatment was 31.8 months. Forty-four j)a- 
tients were traced; 37 had died after an average of 8.19 montlis, and 
I were living an average of 24.5 months. Of tliese, 1 was well at 48 
months, 5 had frequent urination but no retention, and 1 had not bee)) 
benefited. The range of survival after treatme.nt was 17 to 48 uioiitlis. 

Fifteen patients received radon onlj'. The average duration of 
symptoms before treatment was 24 months. Thirteen were followed. 
Of these, 10 were dead after an aveiatge of 7.5 months, and 3 were 
living 35.3 months (12 to G6 months). All 3 survivors were free from 
symptoms. 

Forty-five eases received both x-ray and radon. The average dura- 
tion of symptoms before treatment was 23 months. Forty-two were 
traced. Of these, 34 died after an average of 14. G months, and 8 were 
living 42.2 months (24 to 72 months) ; 2 were well ; 4 had noetiiria 
three to four times; 1 had slight straining; and 1 had not been 
benefited. 

To summarize, 112 iiatients were treated by iri'udiation alone. 
Ninety-nine were followed (88.3 per cent). The aveivige duration ol 
symptoms was 27.2 months before treatment; 81 (81.8 jH-r cent) were 
dead after an average of 10.6 mouths, and 18 (18.2 jier cent) were 
living from 12 to 72 (average 34.2) montlis. Tlie total duration ol 
symptoms from onset to death was 37.8 months; the total duration 
of life in the survivors from the onset of symptoms to tlie time of 
checkup was 61.4 months. 


CYSTOSTO.ny 

Eleven patiejits were treated by eystostomy. The average iluralion 
of symptoms jirior to operation was 24.18 months. All were followed 
and all are dead. The 3 patients wlio re(;eived irradiation alter tin* 
eystostomy lived an average of 7,78 months; the 8 wlm Inid only 
evstostomy .‘'urvived l.'i,.54 month.s, 'I'he average survival in both 
-roups was 11.%' months. Thus, the duration of .synij)toms from onset 
to death was 3(i.l4 months. 


Ti! A .V s t.r; iri'i r c.i i- k rnts 


One hundred and two patients were treated 
tion; the average ilnration of symptoms prior 
months; 9.5 were frae,-d. 


by transiinUbra! re-e..- 
to opef.'ition 
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Tliirty-foiu- of tlie folloived. cases had transurethral resection only ; 
2 died following operation; 22 (64-7 per cent) are dead after 13.5 
months; 10 are living an average of 33.09 mouths. Of these, 6 are 
symptom free 18 to 65 months ; 3 have only nocturia (16 to 73 months) ; 
and 1 has pain in the sacral region. Sixty-three of the followed cases 
received irradiation after resection, 13 with radon, 8 ivith x-ray, and 
42 with both. Of these, 51 (80.9 per cent) are dead after 13.65 
months, and 12 (19 per cent) are living an average of 35.09 months; 
4 (6 per cent) are well 16 to 32 months ; 7 have nocturia without pain 
or retention ; and 1 is bedfast and requires morphine for pain. 

The only influence of irradiation in this group seemed to be a very 
slight increase in longevity, and a definite reduction of the tendency 
to recurrent obstruction, of which there were 7 in the 34 treated by 
resection only, and none in the 63 who received supplementary ir- 
radiation. 

To recapitulate, 97 of 102 cases treated by transurethral resection 
with and without irradiation were followed. Two (1.9 per cent) died 
after operation ; 73 died after an avei’age of 13.5 months ; and 22 are 
living an average of 34.18 months. The total duration of symptoms 
ivas 46.5 months in those dead, and 67.28 months in those still living. 
Ten (10 per cent) are symptom free 16 to 65 months. 

SUPRAPUBIC PROSTATECTOJIT 

Twenty-nine were treated by prostatectomy, ulth 3 operative deaths 
(10.3 per cent). All were traced. The average duration of symptoms 
before operation was 19 months. In 7 no other therapy was employed. 
All are dead after 26.6 months. Twenty-two received irradiation. Of 
these, 17 are dead after 23.8 months, and 5 are living 57.8 months (30 
to 112 months) ; 4 are symptom free (36, 48, 96, and 97 months) ; and 
1. after 112 months, requires morphine and catheterization. The total 
duration of symptoms from onset to death averaged 42.9 months; in 
those living it averages 76.9 months. 


RADICAL PERINlilL I’ROSTATECTOMY 

Tiircc patients were subjected to radical perineal prostatectomy. One 
died of recurrenee at six months. One is symptom free 91 months (be.st 
result in 275 cases) ; tlie other is incontinent of urine but othenvise well 
after 3.5 mouths. The cancer was discovered on physical c.xamination 
for hernia in the patient living almost 8 years; .symptoms had been 
present 4 months in the one who died; and the patient now liviim 35 
months had had symptoms for 6 years before operation, presumably 
from a coexisting large benign Inqicrtrophy. 


rNTRE.\Ti:0 CASIS 


Kiuhteeu i>atients were not treated, 
hopelessly extensive without causing 


cbieily because the disease was 
retention of urjjie, but also be- 
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ciUlse of absence of troublesome symptoms. Syjnptoms had been pres- 
ent tor 23.95 months before tlie patients we first seen. Sixteen were 
traced; 15 liad died after an average of 3.1 jnonths; 1 was bring 44 
months with rather pronoiniced frecpiency of urination. The average 
duration of sy)npto}!),s from onset to death was 27.95 months. 

DISCUSSIOK 

To compare the results of the various methods of treatment is diffi- 
cult, both because of the small size of the various groups and because 
the indications for treatment rvere not precisely the same in all. 
Nevertheless, Jiearly all of the patients had pi’ostatic carcinoma Avhich 
had extended outside the gland itself and which had interfered with 
micturition. This interference was slight in the group treated by 
irradiation alone and se^-ere in the other's. 

Four criteria of the effeeth'eness of treatment will be used in this 
discussion, namely; the mortality rate of tlie rmrious groups as com- 
pared to the expected rate in the genei'al male population at the aver- 
age age (69) of the whole group; the survival after ti’eatment; the 
duration of life after the onset of symptoms as compared to that of a 
group of untreated eases ; and the numbers of symptom-free survivors. 

Figs. 1 and 2 show how carcinoma affected the expected mortality. 
The top line in each represents the expected mortality rate in the 
general male population (Dublin and Lotka). The bottom line shows 
the mortality in 18 untreated controls, aaid the intermediate lines 
those in the various types of treatment. They were computed by 
adding together the deaths in each group during each successive year 
following tx’eatraent, converting the resultant figure to the percentage 
of that particular group, and starting the graph at the age of 69, 
which was the average age of the ivhole group. Tlius, for the purpose 
of the graph, all patients who survived treatment were considered 
as living at the age of 69; and all deaths occurring in the first year 
after treatment as having occurred between the ages of 69 and 70. 
All of the lines, except those pertaining to cystostoniy, are necessarily 
incomplete because there are patients still living in all other groups. 

It is obvious that the development of prostatic carcinoma increases 
the mortality rate far above that noi-mally expected, and this without 
regard to the treatment emploj'ed; liowever, treatment retards the 
mortality rate very definitely when the untreated controls are con- 
sidered. 

On this basis the best results have followed partial suprapubic pros- 
tateetomv supplemented by irradiation, since a highei peicentage of 
patients are living for a longer time than after any other form of 
treatment However, these graphs ignore an operative mortality of 
10 per cent because it is not chargeable to the disease per se; if f{iis 
were included, the curve would be less favorable. 
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Allowance slionlcl be made for the fact that practically all of the 
patients receiving prostatectomy had concealed and, hence, early 
cancer and for the fact that the last operation in this series was done 
in 1932, so that more time has elapsed since treatment than in any 
other group. Moreover, the three radical perineal prostatectomies 
were included in this group because thej- were too few to permit the 
construction of a second graph. 
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A<)c irv ycarj 

, — Survival after treatment for carcinoma of the prostate. A, E.\pecte(l sur- 

' ■'■•'n of male population ; B, survival of untreated cases of carcinoma of the prostate ; 
6, after Irradiation ; B, after all forms of treatment combined. 
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heu one adds the fact that the hospital stay with transurethral re- 
section IS one-third that of prostatectomy, the advantages of the for- 
mer are still more apparent, except in the case of localized cancer 
where only radical perineal prostatectomy seems to offer any hope 
of cure. 

There is disappointingly little dift’erence between the results of the 
various tj’^pes of treatment when their effect upon the total duration 
of the disease from the onset of symptoms to death is considered 
(Table I). As can be seen, this varied from 36.1 mouths in the ease 
of C 3 ^stostom 3 ' to 46.5 months in the ease of transurethral resection 
(ignoring the single radical perineal prostatectomy). The differences 
among the various groups are probably not great enough in relation 
to the total duration of life to warrant consideration. This is also 
true of the duration of the disease in those still Inking which varies 
from a low of 61.4 months with irradiation to a high of 94 months 
with radical perineal prostatectomy. Even in the untreated group 
there was one patient surviving more than 5 yenis after the onset of 
the disease. lu other words, the duration of life after the onset of 
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Results or Treatment for Carcinoma of the Prostate 
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symptoms was but little lengthened by any form of treatment. This 
statement must be qualified by pointing out that both the average 
survival after treatment and tlie average survival after onset of symp- 
toms are rendered inaccurate by the fact that many of the patients 
are still living and may live long enough to bring the averages of the 
whole "Toup well above the stated figure. Since nearly all of the 
survivoi-s are old men who still have cancer, this seems improbable. 

Best results in terms of length of survival after treatment followed 
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operation living an average of almost 5 years after operation. While 
this is exceeded by radical perineal prostatectomy (66 per cent living 
63 months), the latter group is too small to permit the di-awing of 
■\vorth-ivhile conclusions. 

When allowance is made for the fact that more time has elapsed 
since treatment by prostatectomy than by resection, the results from 
the latter are good enough (20 per cent living 34 months) to suggest 
that, in the long run, thej* ivill equal those of partial prostatectomy. 

None of the criteria stated above involves the question of greatest 
interest to the average patient ; namely, the prospect of survival with- 
out sjnnptoms. This cannot he determined accuratel.y, of course, since 
dead patients cannot answer questionnaires and since it is praeticallj’’ 
impossible to secure adequate information upon this point from the 
relatives and local physicians of a large group of charity patients. It 
is, therefore, necessary to fall back upon the number of symptom-free 
survivors, disregarding the obvious fact that it is more comfortable 
to live for a year with a normally functioning bladder than to live for 
two wliile depending upon a catheter or cystostomy apparatus. On 
this basis there is little room for satisfaction in any of the groups. 

Again, the good showing of radical perineal prostatectomy (66.6 
per cent well 63 months) is spoiled by the fact that this is a group 
of two cases. Partial pi’ostatectomy with irradiation has yielded 13.9 
per cent of symptom-free survivore living an average of 69.2 months. 
Tills rises to 15.3 ])er cent if operative deaths are excluded. Trans- 
urethral resection stands third with 10 per cent well after 29.6 months, 
and irradiation fourth with 7 per cent after 21.75 months. 

Tlie extraordinarily poor showing of cystostomy is explained by 
the fact that it was employed only in those patients whose condition 
was too poor to permit surgical relief of the obstruction to urination, 
or into whose bladder the reseetoscope eould not be inserted. 


llesnlts in the whole group are not reassuring. Out of 275 patients 
with carcinoma of the prostate. 257 were treated, and 237 (92 per 
cent) of these were followed. Forty-seven (15.6 per cent) are living 
an average of 38.7 months, of which 22 (9.3 per cent of the whole 
group) are free of symptoms after 39.8 months. Whether any of these, 
has actually been cured is open to question. Jlost of the data con- 
cerning the patients' present status are based upon answers to ques- 
tionnaires; those who actually returned for examination all had evi- 
dence that cancer was jire.sent but controlled. The two possible ex- 
ceptions are those who had radical perineal prostatectomy; neither 
has any evidence of tumor at present. 


It IS necessary to mention three desirable results of irradiation 
winch cannot be brought out. by these statistics; namelv the relief of 
pain from extension and metastasis ami the distinct dinVinution of the 
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teiide)icy to recurrent obstruction after its surgical relief. No data 
aie available to evaluate the former, but it is very definite. The lat- 
ter is demonstrated by the fact that 7 of tlie 35 'patients treated by 
ti aiisurethral resection alone returned u’itb recurrent obstruction, 
while none of the 67 who had resection and irradiation did so. 

An additional consideration is the clinical impression that the ma- 
jority of patients receiving only irradiation noticed a distinct im- 
provement in urination. 


SUMJIARY AND CONCLUSIONS 

1. The results of treatment in 275 cases of carcinoma of the prostate 
are reported. Of these, 253 were followed; 312 were treated by irradia- 
tion alone, 102 by transurethral resection snpiilemented in 67 by ir- 
radiation; 29 were treated by pai’tial xjrostatectomy, 11 bj' cj'stostom.v, 
3 by radical perineal prostatectomy, and 18 wei’e not treated. 

2. Of the whole group, 15.6 per cent were living an average of 38.7 
months and 9.3 loer cent were symptom free an average of 39.8 months. 

3. After radical perineal prostateetomj’, 2 of 3 patients were well 
after 35 and 91 months. 

4. After partial suprapubic prostatectomy, 4 of 26 (15.0 per cent) 
surviving operation are well 69.2 months. 

5. After transurethral resection, 10.5 per cent of 95 patients are well 
29.6 months. 

6. After irradiation, 7 per cent are well 21.75 months. 

7. No form of treatment has reduced the mortality per j'ear to that 
for the general male population. 

8. No form of treatment has influenced materially the total duration 
of the disease. 

9. Irradiation is of value for the relief of pain, for retarding or 
preventing the recurrence of obstruction to urination after its surgical 
relief, and for the relief of low grade obstruction to urination. 

10. Transurethral resection accomplishes the same result as partial 
prostatectomy, with one-fifth the mortality and one-third the liospital 
stajL It does not cure the disease, but merely relieves the obstruction. 

11. Except when localized within the gland itself, cancer of the 
prostate cannot at present be cured. 
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THE TREATMENT OP POSTOPERATIVE PULMONARY 
ATELECTASIS 

A. E. SIooRE, M.D., CixcixKATi, Ohio 
(Pram the Deimrtmeni of Surgery of the College of Medicine of the University of 
Cinoinnoti and- of the Cincinnati General Hospital) 

TN A BIOST complete review of the liistoiy of massive pulmonary col- 
lapse, Bowen’ found many instances of its medical recognition during 
the nineteenth century. Although numerous accurate pathologic de- 
scriptions a25peared and several instances of its experimental production 
are recorded, it was not generallj’' accepted as a clinical entity until 
the Englishman, Pasteur, rediscovered the disease. His first publication 
on the subject ap^ieared in 1890, to he followed in 1908 and again in 
1910’ bj' increasing!}' clear descriptions of atelectasis. This latter paper 
is generally accredited as establishing the existence of pulmonary col- 
lapse, although a much better understanding of the disease resulted 
from his “Annual Oration on Post-Operative Lung Complications” in 
1911.’ 

Gairdner^ in 1850 first hypothesized that a mucous plug in the 
bronchus would cause a collapse of the lung. He favored, however, the 
theory of a ball-valve action occurring at the fork of a dividing bronchus. 
In 1878 Lictheim’ actually produced a pulmonary collapse hy placing 
laminaria tents into the bronchi of rabbits. He was the first to show 
experimentally that collapse occurs as a result of absorption of the 
trapped gas into the pulmonary circulation. Elliott and Dingley'^ in 
1914 reported eleven cases of atelectasis and -were firm in their conten- 
tion that the disease resulted from the plugging of a bronchus with 
mucus. Further evidence tliat a bronchial obstruction would cause 
atelectasis was presented by Jackson and Lee’ in 1925. They reported 
a case of inilmonary collapse in a 12-year-old boy with complete relief 
following bronchoscopic removal of a mucous plug. 

Atelectasis was produced experimentall}’' by Lee, Ravdin, Tucker, 
and Pendergrass.® Mucous plugs were removed bronchoseopicall}' from 
patients and placed into the broncliial trees of dogs. Under deep ether 
anesthesia these animals promptly coughed up the transplanted mucus. 
However, after suppression of the cough reflex with large doses of intra- 
peritoneal barbiturates, the mucus was found to remain in situ and 
there developed a distal pulmonary collapse. Coryllos and Birnbaum'' 
produced experimental atelectasis by plugging the bronchus of dogs 
with toy rubber balloons and expressed the opinion that an obstruction 

m^ved for publication, September ff, lass. 
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of the bronchus is the only etiologic factor of importance in pulmonary 
collapse. When their balloons were contaminated with pneumococci, 
infection always developed in the atelectatic lung. Galbraith and Stein- 
berg”’ placed rubber sponges into the bronchi of anesthetized dogs. 
Within twenty-four hours the air caught in the obstructed lung was 
absorbed and complete collapse developed. Careful microscopic and 
gross studies of the involved lung revealed increasing degrees of infec- 
tion to the point of abscess formation. If, however, the sponge ivas 
removed within twenty-four hours, the lung promptly re-expanded, 
leaving no permanent changes. 

That a mucous plug obstructing the bronchus is not the only* factor 
in the production of atelectasis was suggested by Briscoe, who was able 
to produce varying degrees of collapse in the rabbit by division of the 
phrenic nerves. Mullei’, Overholt, and Pendergrass^- demonstrated 
Ihe marked reduction in vital capacity following abdominal operations. 
Tlicy' expressed the opinion tliat elevation of the diaphragm and restric- 
tion of respiratory movements diminished the air flow’ through the adja- 
cent lobe of the lung to the point of stasis and favored collapse of the 
lower lobes. Churchill and McNeil” and Powei's” measured the vital 
capacity of postoperative patients and demonstrated that a uniform 
reduction occurred. Wcbl), Forster, and Gilbert” in 1921 published 
an interesting observation. They placed a normal person continuously 
in tile horizontal position on one side and found that a marked displace- 
ment of the mediastinum with opacity of the lung developed on the de- 
pendent side. Wlien the subject was allowed to sit up and take a few’ 
deep breaths, the mediastinum immediately returned to a normal posi- 
tion and tliere was complete clearing of the lung. Galbraith and Stein- 
herg'® introduced a cannula into the right main bronchus of a dog and 
imstilutod forced respirations into this right lung only. Windows were 
then made in both pleural cavities, thus eliminating the negative pres- 
sure surrounding the left lung hut not ob.strucling the bronchus. Com- 
plete atelectasis with the associated inflammatory changes in tlie left 
lung was present within twenty-four hours, during which time the dog 
was kept alive by forced respirations into his opposite lung. Prom this 
experiment they expressed the ojiinion that ohstrnction of the bronchus 
per se is not neec.ssary for the production of atelectasis. 


Another pns.sihle factor in the production of a bronchial obstruction 
is the aspiration of saliva during a general anesthetic. Lowonthal” per- 
formed immediate postoperative bronclioscopies on twenty-one patients 
reacting from an otiior anestlictie. In Tfi per cent of tiic'so eases .saliva 
was recovered from tlio traelica and bronehi. Tlie development of an 
atelectasis following a pulmonary hemorrhage has been deserihed hv 
Heaton.” He reviewe.l seven reported eases and found tliat in six 
mstanees r.M.xpansion oeenrred sponli.neously within two months Tl.'o 
rem.’unnig .-ase w:is relieved by hronehoseopie removal of the clot 
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Liliulcr s Ijolief lhat botli obstructive aud eoiupression collapse occur 
gave I’isc to his classification of atelectasis as either active or passive. 
However, today there is general agreement that in the final analysis 
postoperative ])ulmonarv atelectasis is the result of an obstructing 
mucous plug preventing air from passing into the distal lung and thus 
allowing ab.sorption of the trapped gas. 

It must be recognized that varying degrees of collajrse occur: (A) 
involvement of a whole lung; (B) involvement of one lobe; (C) involve- 
ment of multiple jratchy areas which usually occur on one side. The 
viscosity of the obstructing mucus varies with the size of the bronchus 
occluded. Thin mrreus blocks only the small bronchioles and produces a 
patchy atelectasis; whereas, the thick heavy tenacious mucus is alwa.vs 
present in those patients having a massive collapse. 

The secondary factors continbuting to the development of postopera- 
tive pulmorrary atelectasis are many. 

1. Pre-existing acute or chronic tracheobronchial infections: Acute 
exacerbations of such disorders are not umisnal following a general anes- 
thetic, shock attendant, to a ma.ior surgical procedure, or simple deltydra- 
tion. 


2. Abdominal o])erations: By reducing the vital capacity and the re- 
spiratory movements, abdominal operations favoi' the develop?)ient of 
atelectasis. Eliason and JMcLaughlin’® claim that high abdominal opera- 
tions are more frequently followed by collapse than operations elsewhere. 
However, Christopher and Shaffer, from their series of cases, believe 
that low abdominal operations with trauma to the oblique abdominal wall 
muscles are more of a predisposing factor than u])per abdominal in- 
cisions. This is explained by the fact that liie intenial and e.xternal 
oblique muscles are accessory muscles of respiration. 

3. Tight abdominal dressings: Compression bandages over the abdo- 
men tend to elevate the diaphragm, thus diminishing the capacity of 
the thorax with resulting lung compressioz). 

4. Sinnal anesthesia: This is thought by Brown,"" Brunn,"' and oth- 
ers to predisitose definitely to the development of atelectasis because of 
an active depression of the respiratory center. 

5. I^olimtary suppression of tlie cough reflex : This is a common find- 
ino- after abdominal operations. It definitely favors the development 
o/a mucous plug by allowing retention of trachcobranehial secretions. 

6. Idorphine, barbiturates, and other sedatives: These drugs depi-e.ss 
the eongh reflex and slow respirations, thus favoring retention of muens 


in the (raeheobroneliial tree. 

7. Atropine: The dehydrating efteef of atropine on flic hroneliial 
.secretions has often been mentioned as a possible conti-ibnting factor. 
That it may be nnimportanl is suggested by the fact that ateleeta.si.s is 
hist as common following operations nnder spinal and local anesfJiesia 
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wlien no atropine is given as following a general anesthetic. Beau- 
mont-’^ in 1935 advocated the use of atropine for treatment of the shock 
and collapse accompanying atelectasis. 

8. Dehydration: Inspissation of thick or teuaceous tracheobronchial 
secretions may occur as the result of dehydration from an excessi^ e loss 
of body fluids in connection with surgical procedures. 

9. The position of the patient : The frequency of collapse of the de- 
])endent lung following operations necessitating a prolonged unnatural 
posture lias been iiointed out by Christopher and Shaffer,’® Farris,-® 
Scott and Joelson,’=’ and others. Forced decubitus position definitely 
decreases the respiratory movement in the dependent che.st, prevents 
adcciuate elimination of secretions by coughing, and favors incomplete 
aeration of this lung. Just as the patient with an acute appendicitis 
seeks a comfortable position and tends to lie on the right side with the 
knees and body flexed, so docs the postoperative patient try to take 
tension off his wound by assuming a comfortable posture. ^Yhile eleva- 
tion in Fowler's position greatly facilitates the act of coughing, it never- 
theless keeps both main bronchi dependent and thereby encourages the 
stagnation of mucus in the bronchial tract. 

The established facts regarding postoperative pulmonary atelectasis 
are as follows; (1) Tlie disease exists in several forms, depending upon 
the degree of collapse. There may be collapse of multi])lc small patches, 
one or two lobes, or the entire lung. Bilateral ])ulmonary collapse has 
even been described by Jlillcr and by Saute. (2) The etiology in the 
final analysis is the presence of a mucous plug which blocks the main 
bronchus, a lobe bronchus, or a bronchiole. Contributing factors arc of 
.secondary ctiologic .significance. (3) The condition tends to clear 
spontaneously. (4) Atelectasis tends to recur. (5) Collai).sc gives rise 
to an increase in the negative pressure of the involved hemithorax with 
a shift of the inidline structures to the affected side (Elkiir® and Hablis- 
ton"'’ i . 

The r.-itional treatment of postoperative pulmonaiy atelectasis gradu- 
ally has evolved as tiie basic ])athologie Ic.sion has been clarified. Arti- 


ficial pneumothorax to overcome the acute re.spiratory distress caused 
by mediastinal shift to the involved side has been recommended by Beau- 
mont.-= Farris.’”' iralflislon,’”’ ({undry”’ and Lander.”® In 1938 Zuk.sch- 
nerdt and [.ezius”" re]iortcd a series of fourteen ca.ses of postoperative 
massive collapse. In every ease the lu'oducfion of an artificial pneumo- 
ihorax was followed by the coughing up of vi.scid mucus with eomiflete 
clearing of the involved lung within two to five day.s. In this country it 
IS usually .‘ondemned as being an eminrieal treatment and not att'iekiim 
ll.c underlying cause. Bnmn and Brill”'' have pointed out the inal 
visalnluy of causing a iire.ssnre readjustment by artificial mea.surc.s 
nrouehoscopie asiuration of the obstructing mucous plug has’ been 
widely aeela.med as it aims at removing the etiologie agent in post 
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operative 2 )ii]moiiaiy collapse. Sueli observers as Jackson and Lee,' 
Gnndry,-' Brunn and Brill, a® Coryllos,^'^ Hearn and Clerf,'‘= Iglaner,=^ 
and Perrone^'' have stressed the positive relief that may he obtained by 
bronchoscopy. The obvious disadvantages of this type of treatment arc, 
first, that bronchoscopy may he a very trying procedure ■when performed 
on a postoperative patient; second, that coinioetent hronclioscopists arc 
available only in the larger communities; and third, that as the disease 
tends to recur repeated hronchoscopie manij)ulations frequently are 
necessary. This last objection becomes more formidable ■when one re- 
members that these patients are newl 3 ' postoperative, usnallj* having had 
an abdominal operation. 

In Ma.y, 1927, Sante^"' made his first report on postnral drainage. 
While flnoroseoping a patient vith postoperative pulmonaiy collapse, he 
M’itnessed a comjjlete re-expansion of the lung following a sudden cough- 
ing attack which brought ujj a large plug of mucus. He recognized the 
important role plajmd hj- jmsture in producing this result and advocated, 
as an effective therapeutic measiu'c for atelectasis, that the patient he 
rolled hack and forth with his involved side up. Some seventy-seven 
j’^ears earlier, in 1850, Gairdnei-,'* in discussing bronchial obstructions 
wrote, ‘ ‘ under the influence of an emetic and a forced decubitus on the 
opposite side to that on which the dulness existed, almost every trace 
of it had disappeared in thirty -six hours and the d.vspnea was entirely 
relieved.” Hoivever, to Sante goes the credit of puhlieizijig a type of 
postural drainage effective in postoperative pulmonaiy atelectasis. One 
.year later, 1928,^® in his second article on the subject he advised that 
hronchoscopie aspiration he instituted when his method of relief had 
failed. 

Scott and Cutler®' reported in 1928 that postural drainage had in 
their hands proved ineffectual. Bowen,’ Brnnn and Brill,®® and Lee, 
Tuekei’, and Clerf®® all point out that postural drainage mny he an 
effective method of treatment, but i-esort to hronelioscop.v without too 
much delaj^. Postural drainage has met with a greater snceess in the 
hands of Christopher and Shaffer,’® Sante,®®- and kfathes and Hol- 
man.®® 

Hj'perventilation of the postoperative patient b.v means of a mixture 
of carbon dioxide and oxygen has been wideli" jiraetiecd for a number 
of jmars. In 1906 Henderson in discussing acapnia with relation to 
shock first suggested that inhalations of carbon dioxide might have 
some heneficiartherapeutic use. In 1920’® he called attention to the 
use of postoperative inhalations of carbon dioxide and o.xygen as a 
valuable procedure in the prophylaxis of atelectasis and pneumonia. 
Artificial hyperventilation has now been widel.v approved as being an 
important adjunct in both the prophylaxis and treatment of postopera- 
tive atelectasis. 



3I00RE: P0ST0PERATm3 PULJIONARY ATELECTASIS 


425 


On the Surgical Service of the Cincinnati General Hospital about 
thirty-flve eases of postoperative pulmonaiy atelectasis are recognized 
every year. The reason for this high incidence is not clearly understood, 
hut it is thought to be largel}' due to the prevalence of chronic respira- 
tory infections in the patients admitted to this charitj* hospital. Con- 
fronted with this sizable and frequent complication, gradually there has 
developed a more or less routine method of treatment. 

The most reliable prophylactic measures have been found to be hyper- 
ventilation witli carbon dioxide and oxygen, breathing exercises, hourly 
changes in position, and adequate hydration. Abdominal binders are 
regularly used in the support of rectus incisions as thej' allow the patient 
to move about more freely in bed and considerably diminish the pain 
upon coughing. The tendency toward elevation of the diaphragms with 
attendant lung compression seems to be of secondary importance for, 
by using a binder, the patient responds more willingly to measures di- 
rected toward the elimination of bronchial secretions. 

Any patient developing a sudden or unexpected elevation of the 
temperature or I'espiratory rate during the first two days after operation 
is suspected of having atelectasis until proved otherwise. An immediate 
examination is made by a member of the resident surgical staff. The 
common positive findings are; shrinking of the involved hemithorax 
with respiratory lag, a shift of the trachea toward the involved side, and 
the presence of coarse rhonchi heard on gentle coughing or deep breath- 
ing. If a diagnosis is established, the following procedure is carried 
out. 

If not already in use, a tight abdominal binder is applied. The pa- 
tient is changed from Fowler’s position to that illustrated in the accom- 
panying photograph (Fig. 1). The pillow is removed and the head 
is dropped fiat, leaving the Icnccs elevated. A chair is placed under the 
foot of the bed and the patient turned so that his affected side will be 
up. The physician then stands behind the jjatient and places one hand 
ui)on the uppermost shoulder rolling the patient slightly forward upon 
his alidomen. This puls the main bronchus in a true vertical position 
and secures the grealc.st gravitational cft'ccl on the bronchial secretions. 
The patient is instructed to place his uppermost hand on his abdomen, 
over his wound, and this is i-cinforced by the free hand of the physician. 

Occasionally, simply jilacing the patient in this position initiates 
violent productive coughing. As a rule, however, it will be necessary to 
coax the patient to eougli. In the majority of cases the plug will be 
loosened by the first guarded coutih and an uncontrollable cough reflex 
.^et up with the i)roduetion of a .sizable quantity of mucus. Cmmhin- 
IS oncrairaued until rhonchi no lonsor can be felt bv the palpatin- hancf 
It IS not uncommon for such a j.atient to volunteer the information’ 
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that s all. If this fails, or if the patient absoliitelj^ refuses to cougli 
because of incisional pain, tliere are several other tricks to be tried. 
Further efforts are aimed at loosening the plug. If this can be aceom- 
plished, a fit of cougliing rvill follow regardless of wliether the patient 
attempts to suppress it or not. With this irr mind, he is asked to take a 
few dee]) breaths. Failing to prodirce the plug a sharp blow on the back 
freqently will accomplish the desired result. 

There will be an occasional ease in which all of the above maneuvers 
fail. In this event, with the patient still in the correct jrosition, carbon 
dioxide inhalations are given to increase the depth of respirations and, 
as pointed out by Perrone,®'* this will not infrequently loosen the plug. 



Piff. 1. — The knees are elevated and the foot of the bed raised on a chair. The 
abdominal binder, patient's hand, and the hand of the physician all reinforce the 
abdominal incision. The physician's other hand keeps the patient rolled toward his 
abdomen. This hand also detects tlie clearing of rhonchi as the mucus is coughed up. 


If rlionchi still persist and breath sounds are not coming through 
the involved lung, the patient is forced to remain in the described posi- 
tion for as long as one-half hour at a time. During this period a steam 
inhalation of tincture of benzoin is given using an ordinary paper bag 
attached to a croup Icettle. Two things are accomplished. Tlie steam 
thins out the mucus, and the gravitational effect is enhanced by being 
allowed to act over a period of time. 

This regime is onl.y infrequently used in its entirety as the obstnief- 
i,m mueoiis plug ordinarilv can be produced by simple forced coughing 
with the patient in the correct j)o.sliire. n.vpcrvcnlilalion wifli eaihon 
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dioxide and the use of the croup tent are reserved for those cases in 
which the usual methods have failed. There has been a marked uni- 
formity of sucee.ss in relieving postoperative atelectasis by the above 
deseril)ed type of postural drainage. The most common cause of failure 
has been found to lie not with the method, but with its application. It 
might be well to point out that one of the most common errors noted 
in this clinic is the failure to drop the patient out of Fowler’s position 
even though he will lie turned with his affected side up. This does not 
alter the dependency of tlie large bronchi and as a result the effect of 
gravity is working in the wrong direction. 

As no special equipment is needed, the patient may be treated immedi- 
ately upon recognition of the collapse regardless of the hour of the day 
or night and as often as is thought desirable thereafter. The most strik- 
ing relief has hcen noted to occur in those cases in which the atelectasis 
is recognized within an hour or two after onset. The longer a lung or 
lobe is allowed to remain collapsed, the more difficult will be its relief 
by postural drainage. Coryllos'’ states that atelectasis is merely the 
forerunner of pneumonia and that, if virulent organisms are present in 
the obstructed bronchus, some degree of ])neumonitis invai'iably must 
follow. However, clinical experience supports the contention that early 
re-c.xiiansion of an atelectatic lobe is followed by the prompt return to 
normal state. Jennings''* has shown, in one case, that an associated 
tubular hronchiectasis occurring as a result of atelectasis will clear com- 
plctcly with the passage of time. 

This treatment was taken as a matter of course until during the spring 
of 1938 the resident on the Ear, Nose and Throat Service became in- 
terested in securing more cases for bronchoscopy. He inquired as to 
why there were no cases of iwstojierativc atelectasis on the Surgical 
Service and was told that the complication occurred frequently, but was 
invariably relieved by conservative measures. His imiuiry led to a care- 
ful .study of six consecutive ca.scs occurring between April 22 and 
Juno 18. It is not customary to take emergency j)ortable .x-rav films 


on the.se ])alients as jioslural drainage is always employed immediately 
upon recognition of the complication. It is considered of more impor- 
tance to relieve the atelectasis promptly than to lose the forty-five 
mimite.s or one hour necessary to take and develop a portable film. Ar- 
rangements were made with the Department of Roentgenology to .secure 
rush portable films during the daytime only. For this reason only three 
of these six eases were cheeked by i-oentgenograms. Tlio remaining three 
piv,sented physieid signs of sueli clarity tlial a jmsitive diagnosi.^ could 
In* made. 


ur.roRT or oasi-.s 


' M., Nci. ea.'.lT. This rnloml mate t'.l vi-irs n , • 
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foratecl duodenal ulcer was closed shortly after adniission, using spinal anesfliesia. 
Forty-four liours after his operation there developed a collapse of the right lower 
lobe of the lung. Several postural drainages produced a number of mucous plugs 
with a complete clearing of the abnormal physical signs within forty-eight hours. 

Pyrexia and respiratory difficulty again developed tliree da^’S after tlie first 
episode and a recurrence of the collapse was demonstrated by pliysical signs. Postural 
drainage was again effective in eliminating the obstructing mucous plug. His 
convalescence from this time on was both afebrile and uneventful. 

Case 2. — F. E., Eo. 03749. This 34-year-old white male was admitted to the 
Surgical Service of the Cincinnati General Hospital for the repair of an inguinal 
hernia. Although he gave a historj- of having had pneumonia ten times, tlie pliysical 



Fig. 2. — There are noted a shifting of the trachea and Iieart toward the left, narrowing 
of the interspaces on tlie left, and a diffuse haziness of the left base (Case 2). 


and roentgenologic findings in the chest were normal. A left-sided simple hernia- 
plasty was performed on May 3, 1938, using local field block anesthesia. Twenty- 
two hours after operation his temperature was 102.4°, pulse 100, and respirations 30 
per minute. Telephone instructions were given to leave the patient strictly alone 
until he could he examined. lYlien seen, he was found to be curled up in bed in low 
Fowler’s position, and Ij'ing on his left or operative side. He was coughing feebly 
and guardedly but was producing no sputum. With every cougli rhonchi were clearly 
audible at some little distance from the bed. He was found to have a diminution 
of the respirator}- movement on tlic left side with an apparent slirinking of the left 
chest. There wa.s also a marked deviation of tlie trachc.a to the left. A portaWo 
x-rav film (Fig. 2) was taken and postural drainage was then instituted. Several 
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large mucous plugs were obtained and the patient was encouraged to continue cough- 
ing until rhonchi no longer could be felt. Fifteen minutes after the first x-ray 
examination a second film was made (Fig. 3). At this time the collapse was found 
to have been largely relieved, the respiratorj' excursions were equal, and the trachea 
had shifted back to the midline, A second and lesser collapse occurred twenty-four 
hours later and was promptly relieved by postural drainage. His subsequent course 
was uneventful and he was discharged from the hospital fifteen days after opera- 
tion. 

Case 3. — J. M., No. 93966. This white male, 48 years of age, was operated 
upon for a right inguinal hernia on May 13, 1938. Local field block anesthesia was 
used. The day following operation he was coughing up thick tenacious mucus, but 
otherwise was comfortable. Forty-four hours after operation his condition was quite 
satisfactory, having a temperature of 99.4°, pulse S4, and respirations 18 per minute. 



fifteen minutes later than the film shown in Fig. 2. 
'elf wf IS back in the midime and the right border o£ the heart is now visible, 
ine leit Dasc has expanded. 


Four hours later his temperature was 102.4° F., pulse 120, and respirations 28 per 
minute. Wlien examined his trachea was found to be shifted to the right side and 
tile breath sounds did not come through at the right base. Postural drainage 
produced one large and several small batches of thick yellowish-green tenacious 
mucus. Following ti.is his traciiea was found to be back in the midline, expansion 
was equal, and normal breatii sounds were heard over both bases. Twenty-four hours 

later his temperature was 99° F. and during his subsequent convaiescence did not go 
ubovc ® 




5100RE; POSTOPERATIVE PUEMONARY ATELECTASIS 


431 


Case 4.--0. T., No. 94647. This patient, a vTiite female, aged 27 years, was ad- 
mitted to the Surgical Service of the Cineinnati General Hospital on Jlay 23, 1938, 
with a diagnosis of exophthalmic goiter. Following nine days of preparation, a sub- 
total thyroidectomy was performed under local anesthesia. Thirty-two hours after 
operation her temperature of 101.8° F. and pulse rate of 120 per minute were not 
considered unusual. However, within a four-hour period her respirations jumped 
from 22 to 38 per minute. She was found to have coarse rales scattered through both 
lungs, but no definite evidence of pulmonary collapse could be discovered on physical 
examination. The following morning there was discovered an atelectasis of the left 
lower lobe. A portable x-ray film corroborated the diagnosis and also revealed a 
shift of the trachea wliich it had been impossible to detect clinically because of the 
thyroidectomy (Fig. 4). Postural drainage afforded prompt relief with complete 
re-expansion as shown by another film taken twelve hours later (Fig. 5). An 
x-ray film made twenty-four hours later revealed no residual pathologic findings 
(Fig. 6). The patient was discharged from the hospital eight days after operation. 



Pis. 6— After another twenty-four hours, it is noted that complete re-expansion has 

occurred (Case i). 


Case 5.— II. E., No. 96506. This 53-year-old white male was operated upon for 
a loft inguinal hernia on June 13, 1938. Local field block anesthesia was used. 
Twenty-four hours after operation his temperature suddenly rose to 102.6° F., pulse 
to 116 per minute, and respirations to 30 per minute. Examination revealed’ a col- 
lap.K'c of tile left lower lobe as demonstrated by a respiratory lag, a shifted trachea 
and alteration of tlic breath sounds at tlie left base. As his case occurred during 
the daytime, an x-ray examination was requested, but it was found that due to tech- 
meal difficulties there would bo some delay. Rather than allow the collapse to remain 
over tins period, postural drainage was instituted and the patient coughed up 
several plugs of teuaeious yellowish mucus. His signs of atelectasis cleared pfomptlv 
however, he continued to produce small quantifies of sputum during the eniteg 
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week. His temperature spiked at a lower level for the next three days, after wliich 
time it remained normal. He was disehar^jed from the hospital on schedule. 

Case 6. — E. E., No. 96G4S. This patient, a white male, 26 years of age, was ad- 
mitted to the Surgical Service of the Cincinnati General Hospital on June 1/, 193S, 
because of a ruptured gastric ulcer. Simple closure of the perforation was performed 
under spinal anesthesia. Twentj'-six hours after operation his temperature was 
102.4° E., pulse 108, and respirations 40 per minute. As the medical consultant was 
suspicious of pneumonia, an attempt was made to type the sputum, but no pneumo- 
cocci were found even after injection into a mouse. A portable x-ray film (Fig. 7) 
established the diagnosis of massive collapse of the left lung. The indwelling 
Wangensteen tube nicely demonstrated the shift of the mediastinal structures to- 
ward the involved side. Postural drainage produced many plugs of thick tenacious 
mucus, but it was impossible to clear completely his lungs of rhonchi at any one 
time. Eepeated efforts to bring up the mucus were successful as shown by an x-ray 
film (Pig. 8) taken six daj’S after the collapse occurred. His convalescence was 
otherwise uneventful. 

COMMENT 

Since atropine ivas not given to any of these patients, it could not have 
been a factor in the development of atelectasis. 

Periodic postoperative hyperventilation with carbon dioxide and 
oxygen was administered to tivo of these patients (both ruptured peptic 
ulcer operated upon under spinal anesthesia). This procedure failed 
to prevent the development of atelectasis. That this experience has not 
been unusual at this clinic may be due to the fact that the method used 
here is not entirelj'- adequate. 

As the remaining four patients ivere operated upon under local anes- 
thesia, no prophjdaxis against pulmonary collapse was used. Postural 
drainage, as described, effectively^ relieved the collapse in each of these 
patients in sequence. In two instances there ivas a recurrence of the 
atelectasis, but a prompt response was obtained by a repetition of the 
same therapy. 

SUMMARY 

Postoperative pulmonary atelectasis results from the occlusion of a 
bronchus by a mucous plug. Factors contributing to the development 
of such a plug are : pre-existing tracheobronchial infections, recumbency, 
dehydration, and suppression of the cough reflex both as a voluntary act 
following abdominal operations and as a result of sedative drug's. The 
efficacy of the method of postural drainage used at this clinic for reliev- 
ing atelectasis is well illustrated by the six cases here presented. 
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ARTERIAL INJECTIONS WITH STASIS IN THE THEEAPr 
OP INFECTIONS*" 


Reynaldo dos Santos, 

Professor of Surgery, University op Lisbon, Lisbon, Portugal 


*^1 'HE possible usefubiess of arteriotberapy was suggested to us bj' the 
first arteriogram that we made and immediately afterwards it was 
applied to certain diseases not onl 3 ’ througli the arteries of the extremi- 
ties but also bj’ the aortic and carotid routes. In studjdng the histoiy 
of arteriortherapy, it was found that Goyanes," in 1914, first used this 
method in tuberculous arthritis. Although soon afterwards it was 
abandoned, nevertheless it is of historical importance. The method was 
used also bj' Leriche,^ in 1913, and bj' Heddaus,^ in 1914, and consisted 
of injecting antitetanic serum bj’’ the carotid route. We believe, however, 
that we are the first to utilize intra-arterial tlierapj^ extensivelj' and to 
apply it by another route ; that is, through the abdominal aorta. In 1929 
at a conference held in Leriehe ’s clinic in Strasbourg tlie principles and 
mj’' observations and results were presented.'* More extensive investiga- 
tions were pulilished subsequentlj’- bj' mj* assistants and myself.®'*® 
Whereas Leriehe has expressed the opinion tliat in liis experience the 
value of the procedure has not been found sufficientlj’- convincing, the 
difficultj- of demonstrating the superioritj- of a method applied to infec- 
tions diverse in character, localization, and severity, particular!}' where 
other methods are also beneficial, is well known. The comparative value 
of results is of significance only when they are controlled, because 
it is difficult to deduce the results of therapy based solel.y upon the 
clinical impression. Even statistics may not suffice, as in this instance 
ill ivhieh the series is too small. One is forced, therefore, to resort to 
personal experience. 

In infections of the extremities arterial injections have been tried 
in Italy, especially by Luccarelli.** In Austria, Demel and Sgalitzer'® 
employed abrodil intra-arterially for arthritis. Therapeutic arterial in- 
jections have been used most extensively by the French. A review of 
these observations will reveal that, in general, these investigators con- 
sider the procedure valuable.’-"'®® 

The carotid route has been used by a number of investigators. In 1029 
E. Moniz®’ observed the therapeutic cftcct of sodium iodide injected into 
the carotid artery in cranial hypertension. Leriehe,® Heddaus,® 
Pritzsche,®® and Fourmestraux®® injected antitetanic scrum by tlic carotid 
route Fritzseho employed this method in fifteen severe eases with only 
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two deaths. His observation in a case of generalized tetanus, in which 
at first an injection in the left carotid only had been made, is par- 
ticularly demonstrative. Whereas the convulsions were bilateral, follow- 
ing the injection they almost disappeared on the right side but scarcely 
diminished on the left. This demonstrates the significance of the 
therapeutic action on the cerebral hemisphere corresponding to the 
carotid injected. The opposite side had received antitoxin only by way 
of the general circulation. 

One of my students, Silveira Ramos, of Angola, has cured a very 
severe ease of malignant malaria by bilateral carotid injections of quinine 
bromide.^^ Up to 1933, together with other colonial physicians, he has 
treated 100 similar cases with complete recovery. 

In posttraumatic meningoencephalitis we have utilized successfully 
the carotid route since February, 1929.'' After publishing our first 
case, it was later learned that this procedure had been used in America. 
The experimental investigations of Kolmer, Rule, and Madden^®* using 
acrifiavine, a colloidal solution of iodine, gentian violet, and metaphen, 
were followed by their clinical application.^^ The first cases of pneumo- 
coccic, staphylococcic, meningococeic, and streptococcic meningitis suc- 
cessfullj^ treated in this manner were reported by McMahon,^® Craw- 
ford,®® Kolmer,®" and Ersner and MendelF® respective!}’-. Finally I 
desire to call attention to personally observed cases of osteomyelitis of 
the maxilla and severe infections of the face successfully treated by 
external carotid artery injections of antiseptics. 

The aortic route, however, remains the least employed except by us, 
apparently because puncture of the aorta is feared, ivhich in our 
experience is not justified. Thus, all abdominopelvic infections (puer- 
peral or postabortal), peritonitis (appendiceal, pex’forative, or adnexal), 
and all ruptures or visceral wounds have been benefited in our experience 
by this most concentrated, direct, and least toxic method of injecting 
antiseptics. In my service and in some of the emergency services this 
is routine. The cases operated upon receive the injections at the end 
of the operation. The dorsal route is always used because it is simpler 
and less dangerous than puncture through the open abdomen. The 
dorsal route of aortic injection may be employed also in blood trans- 
fusion, either because venipuncture is difficult or to avoid shock by the 
venous route. 


However, in this presentation I wish to emphasize particularly the 
most recent modification in technique, especially as applied to the ex- 
tremities; namely, intra-arterial injection xvitli stasis. The principles 
as previously stated in 1929 at the conference in Strasbourg^ were- 
“ An elastic compression suddenly applied and slowly released can retard 
the passage of medicaments into the general circulation and can hold 
them m the tissues. Radiographic proof of this fixation has been ob 
tamed ,n studying a scries of arteriograms of the forearm with elastic 
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compression. Bier similarly observed this plienomeiioii by using in- 
ti aAenons anesthesia. At first the arterial shadow is visible for about 
fifteen minutes, then as Ihe vessel loses its opacity the tissues gradually 
become moie accentuated, obviously due to the fixation of sodium iodide 
in the tissues.” 

In spite of these well-established principles, because of its simplicity, 
for a long time we have iierformed almost exclusively the arterial injec- 
tions into the free circulation. However, during the past year, one of 
my assistants, John dos Santos, studied tlie problem more intensively. 
By retaining an active solution in the tissue for a few moments, it is 
possible to increase its activity and thus reduce the dosage. This has 
been demonstrated by arterial analgesia. We have observed that 
novocain injected into the femoral artery in the free circulation produces 
no regional anesthesia and may produce either a toxic effect or even 
a rapid general anesthesia. On the otlier hand, a similar injection with 
stasis produces an anesthesia of the extremity which is not followed by 
any toxic manifestations. The tourniquet is removed slowly a few 
minutes afterwards. The anesthetic agent becomes fixed in the tissues 
and consequently enters the general circulation A’ery slowly just as in 
local analgesia. This observation, as well as oiu’ serial arteriograms 
with stasis, explains the action of an aiitisei^tie injected intra-arterially. 
Thus, with stasis the regional activity of the material injected is in- 
creased several times, the dosage can be diminished, and the general 
toxicity avoided. These facts, which form the basis of the venous 
analgesia of Bier and the arteiual analgesia of Goyanes, contain thera- 
peutic possibilities which have not been utilized. 

In arteriography, despite the practice of Kroetz, we prefer the free 
circulation to obtain the anatomic and functional characteristics of 
the circulation, hut in arterial therapy the problem is different. It is 
not a question of determining the functional activity which has a 
diagnostic significance, hrit of obtaining an action as concenti’ated, as 
profmind, and as prolonged as j)ossible, withoiit injury either to the 
tissues or to the vessels. 

The following technique has been described by my assistant, John dos 
Santos: A short, fine needle (O.S mm. in caliber and 3 cm. in length) 
with a short point is connected to a rubber tube which in turn is attached 
to a syringe. Injection through a diseased area should be avoided. The 
compression is made over healthy tissue above the lesion. In lesions of 
the proximal or midportion of an extremity it is preferable to use two 
tourniquets. The distal tourniqxict is tightened before the injection; 
the other the sphvgmomauomctric cuff ])Iaced proximal to tlic lesion, 
is inflated onlv after the end of the hi.fection. The brachial or femoral 
.‘vterv is then punctuz-cd. The application of the tourniquet above or 
below the puncture is of little or no importance. Faeility determines 

the site of the puncture. 
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In infections of the hand and forearm pniictiire of the brachial 
is performed at the elbow and the tourniquet is applied to the forearm 
or arm, according to the site of tlie lesion; but in infections above 
the elbow it is necessary to inject brachial or the exjiosed axillary. 
The avoidance of this difficulty will be discussed later. In the lower ex- 
tremity the puncture is simple as all regions are accessible for injection 
without exposing the artery and the tourniquets limiting the diseased 
zone retain the solution in the desired area. 

In performing the injection, it is desirable to have two assistants. In 
the author’s service usually two nurses perform this function. One 
assistant pumps air into the sphj’’gmomanometer at the desired moment. 
The other assistant holds the syringe ready to inject the solution. The 
sjuinge and the rubber tube are filled with the antiseptic solution. 
Mercurochrome and 1 per cent aerifiavine are the agents most commonly 
used. The distal tourniquet is tightened until the peripheral pulse has 
disappeared. The proximal tourniquet, i.e., the sphygmomauometric 
cuff, is applied to the extremity over healthy tissue and above the lesion. 
The artery is then punctured and a small red, pulsating stream of blood 
coming from the needle indicates accuracy of arterial puncture. The 
rubber tube is then attached to the needle. The assistant injects the 
solution in the sjuinge; as soon as this is finished the other assistant 
pumps up the sphygnomanometer to 300 mm. of mercury. Before 
removing the needle from the artery, the rubber tube is disconnected 
from the needle to see if blood still spurts, thus assuring accuracj^ of 
injection. Circulatory stasis is maintained for ten to fifteen minutes. 

Comment . — The injection at first is not painful, but approximately 
two minutes after stasis has been produced pain may be experienced 
and apparently is commensurable to the concentration or quantity of 
solution fixed in the tissues. Whereas in most cases it can be tolerated, 
it is desirable, if it is very intense, to administer a general anesthetic. 
As soon as the tourniquet is removed, the pain disappears. The use of 
an isotonic solution, as Huet^" has suggested, should be considered. 


Disappearance of pain and decrease in inflammation are the first signs 
of improvement. The skin reaction is quite distinctive and is character- 
ized by a vasomotor response and a discoloration. In peripheral arterial 
disease it is very interesting to observe the permeable area of the skin, 
which becomes red or blue upon injecting mercurochrome or methylene 
blue, respectively, according to the degree of circulatory involvement. 
This is a direct IMoszkoivicz test and therefore has a diagnostic applica- 
tion. Vasomotor phenomena, such as attacks of arterial or venous spasm 
occur more frequently in the upper extremity, but this is readily re- 
lieved by novacain block of the stellate ganglion. Such attaelis have 
always been stopped by this method and arterial thrombosis has never 
occurred 1 he absence of a general reaction is proof that arterial injec- 
l.ons with stasis are without danger, particularly because it is possible 
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to diminish the dosage. John dos Santos Jias observed that the general 
feeling of warmth produced bj' intravenous injection of calcium 
gluconate remains localized if this method of stasis is iised, and, even 
when the tourniquet is removed, it does not appear. The febrile re- 
actions which occur regularly following intravascular injections without 
stasis do not develop if stasis is produced. Since this technique has 
been used, it is our firm conviction that the results are certainly better 
and superior to the previously employed arterial injections without 
stasis. The procedure has been applied particularly to the foIIoAving 
conditions: (1) Iiifections of the soft parts, phlegmon, deep abscesses, 
and especially infections of the liand and foot; (2) acute and subacute 
osteomjmlitis ; (3) compound fractures eitlier prophylactieall}^ or thera- 
peutically in combating infection ; (4) articular infections. 

Twenty cases have been treated by this method and its superiority is 
shonm by the rapidity Avith AAhieh the infectioAAs process has been con- 
trolled. In some cases this has occurred Avithin tAventy-four hours. Dis- 
appearance of pain, limitation of diffuse processes, loAvering of tempera- 
ture, and diminution of leueocytosis further characterize its remarkable 
action. In the majority of cases drainage becomes unnecessary AA'hich 
is particularlj- important in the forearm, the hand, or the foot. Of con- 
siderable comparative value is a case of osteomyelitis of both tibiae, in 
AA'hich Ave applied arterial injection AAuth stasis only to the Avorse side. 
"Whereas the infection AA'as promptly controlled on this side, the opposite 
side drained for a long time. 

Onlj' three observations of John dos Santos Avill be revieAved briefly: 

Case 1. — ^Male, 50 years of age, acliuitted as an emergency Avitli a phlegmon of 
the forearm and immediately treated by arteriotlierapy with stasis. Tourniquet was 
applied to the midportion of the arm, and 10 c.c. of 1 per cent mcrcurochrome wore 
injected into the brachial artery at the elbow. Stasis was maintained for fen minutes. 

As the phlegmon involved the entire forearm, six small incisions, 2 cm. in length, were 
made in the upper portion. There was no drainage. Two days later the patient was 
fever free and practically no suppuration occurred, but ns .a precaution another 
injection with stasis was made. The next day there was no evidence of suppuration 
and eight days later the wound had healed with the exception of superficial cicatriza- 
tion. 


Case 2. — Male, 22 years of age, who fifteen days previously had injured the mid- 
portion of the right hand Avith a bone. Upon admission a very severe infection of the 
entire right hand was observed. The general condition was very bad, with marked 
weakness and some delirium. The entire hand and forearm appeared edematous, in- 
durated, and very fender. The fingers were in semiflexion. There was no sign of 
fluctuation and the leucocyte count w.as IS, 000. Intra-arterial injection of morcuro- 
chromc with stasis was done. The next morning practically all the pain had disap- 
neared the temperature dropped to .T7.5' C. and the Icucocytosis had decreased 
tn 11 000 That evening the femperature went up to .TS° C. and another injection 
was performed. The next d.ay there w.as no more pain and the temperature was 07” 
r That evening it was only 37.5° C. Finally, on the third day he wa.s fever-free 
. .1 mmirnr and evening. However, .superficial thictuat.on wa.s beginning to 
I’^Lar rthc fo^arm nnS in order to prevent extension of the infection a third 
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injection was made with stasis. The next day the leucocyte count was 8,800 and a 
very small localized purulent collection (staphylococcic and a few streptococcic 
organisms were found) was drained. Following this the wound healed xery rapidly. 
Thus, it may be stated that a very diffuse infection was transformed into an almost 
aseptic localized suppurative process without fever and without pain. 

Case 3. — Female, 36 years of age, admitted with a phlegmon of the entire 
forearm which followed an infection of a small wound over the elbow. There was 
marked edema of the hand and the temperature was 39° C. An intra-arterial injec- 
tion was made and six minutes of stasis maintained. The pain diminished shortly 
afterward and the patient was able to sleep. The next day there was limitation of 
the suppurative process and it was incised and drained. The following day the 
pain, fever, and edema had disappeared. Six days later the wound had practically 
healed. Tliis case was less severe than the preceding one as one injection sufficed. 
However, in the more severe cases it is possible to give the injections once every 
twenty-four hours and even twice in the same day. 

In considering the treatment of infections by a regional, prolonged 
action of an antiseptic solution in the tissues, it should be realized that 
this can he accomplished bj^ the venous as well as by the arterial routes. 
It is possible to obtain regional anesthesia by two methods, that of Bier 
and that of Goyanes, as has been stated previously. Just as these two 
surgeons attempted to obtain an anesthetic effect by novocain fixation in 
the tissues after producing circulatory stasis, ive have tried to obtain 
a therapeutic effect by fixing an antiseptic solution in the tissues also 
by stasis. Therefore, the stasis is an essential factor. However, it is 
necessary to consider which is the more preferable route, the arterial 
or the venous. 


At present our experience with the arterial route is more extensive. 
We have made comparative studies of the two routes which we will 
present later, but from the physiologic standpoint it seems to us that, 
in general, the arterial route is preferable: first, because it assures a 
better distribution of the antiseptic solution in the tissues; and second, 
because by the use of a tourniquet it permits the solution to be retained 
in the desired region. Moreover, since it is merely a question of simple 
puncture, the injection can be performed easily and as often as is neces- 


sarj^ Since in the lower extremity the injection is ahvays made in the 
groin, the dosage must be slightly increased for infections of the foot 


and lower leg because of the dilution when it arrives in this distal region. 
In this area the venous route is probablj-- easier to apply. The injec- 
tion is made into the internal saphenous beloiv the tourniquet on the 
leg in the opposite direction of the circulation. In this way the entire 
foot can be reached, but the solution must be considerably diluted (1 
part to 1,000), and the quantity sufficiently great (50 to 100 c.c.). For 
the thigh, the intravenous method is less favorable (as is the intravenous 

to fill the venous system up to the capillaries. Thus tlie arterinl vmJ 
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foot. ^ In the iippei- extremity the arterial roiite is certainly better for 
infections of tlie forearm and the hand, the puncture being made at the 
elbow. The venous route perhaps Avould be better indicated for the arm 
as the exposure of an artery, Avhich is necessary, would be more difficult 
than that of a vein. 

Finall.y, if the tourniquet cannot be placed above the lesion, is it still 
possible to produce the effect of stasis? Yes, this can be accomplished 
to a less complete degree by compression of the artery after the infec- 
tion. Thus, the subclavian or the carotid arteries are exposed through 
a small incision and compression is applied imniediately after the in- 
jection. Even in aortic injections as a complement to laparotomy 
(appendicitis, peritonitis following gastrointestinal perforation) it is 
possible before closing the abdomen to make an injection in the aorta 
by the dorsal route, which is always easier, and to compress the aorta 
against the A'ertebral column for a few moments while the abdomen is 
still opened. 

These directions and principles of the technique are based upon an 
experience which, up to the present, includes more than 300 cases. 
Whereas the former type of arteiual injection has already made groat 
progress in the treatment of infections, the present method with stasis is 
considered vastly superior and has the advantage of permitting the use 
.■)f a less concentrated and a decreased amount of solution. 
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GEAVITY DRAINAGE OF INFLA]\QIATORT BDBSIA 

A Method for Elevation of an ExTRE-iiirr 

Jajies Knott, Christiansted, Virgin Islands 

T N AN editorial in this Journal, 'Waiigensteen’^ has discussed tlie role 
•I of immobilization and posture in the treatment of acute infections 
of the extremities. He concludes as follows: “Clinical trial suggests 
that immobilization and elevation are adjunct measures of distinct value 
in supporting the natural defense mechanism of the bodj in pyogenic 
infections of the extremities. Their use appears to rest on a rational 
physiologic basis.” 



Ke. 1.— The foot of the bed is elevated on 10-inch blocks and the limb bungs sus- 
pended from the broomstick passing through the rubber rings. Insert shows method 
of fastening rings together. 


I have had two years’ expericjice with a method of elevation wliich 
has pleased me very much. The extremity liangs suspended at the 
desired elevation. The patient can move the limh and can change his 
position in bed without pain, and without disarranging the elevation. 

The foot of the bed is put np on 10-inch hlochs. The wound is dressed 
and the limb wrapped with 6 inch wide strips of bath toweling from the 
toes to midthiirli. A large sterile hath towel, folded lengtlnvise, is laid 
'L» the ..nd'ev s>„-£«ce ot the limb, h’ivc nibbcr rb.st.s made b.v c.,1- 

for rublic.'itlon. Aupust 2C. IMS. 



KNOTT: GRAVITY DRAINAGE OP INPLAjSIjMATORY EDEMA 


445 


One end is attached to the foot over the anlde and the other end above 
the Imee. A snug bandage is applied, incorporating the rubber rings. 
A broomstick, hanging from an overhead frame, is passed through the 
rings and the leg suspended. 

The arm can be suspended in a similar fashion but the elbow and 
vwist should be splinted on the under surface. 

In acute infections which have not yet localized, the dressings should 
be changed daily and the limb gently inspected for abscess localization, 
which would require incision. 

Limbs with plaster easts can be suspended mth comfort to the patient. 
I have also used the method in terminal care of carcinoma of the breast 
with elephantiasis of the arm. 



Fig. 2. — Showing method of attaching the rubber rings to the limb with bandages. 
Note tliat bondine loop in end of rope permits broomstick to be slipped out without 
untying. 

The method ivas originally developed for the preoperative removal of 
lymphedema in elephantiasis of the leg. The patient can slip out the 
broomstick, walk to the bathroom, and on return replace the leg as it 
was. After Kondoleon operation, the limb is kept suspended until 
wound healing is complete. 
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TJio Hesponsibility of the Surgeon for Postoperative Complications 

M OUKR-V .surgery began when anesthesia and asepsis had become 
{-.stahlisiied. Before this time the pain of the ordeal or the almost 
inevitable se!)sis which followed every operation restricted surgical 
therapv to a few serious and painful conditions. It was only natural 
that what we now look iij)ou as postoperative complications and not a 
pari of tiie original disca.se should haA’c been lost sight of in tlie terror 

of the ordeal itself. 

With t!ie advent of modem surgery arose the field of elective surgerj , 
Cor now it was possiiile to remove painlessly and with safety diseased 
,,,-an.s from patients otherwise in good health. But again surgery 

i ' ) ),. •! mised hlc.ssinff. Just as when in the days following the 

I V of westhesia postoperative sepsis halted all surgical advance, 
diseo\U\ . • J complications were noticed even in 

rwoL hemi per prlmam. Patients died of 
' o ioations and coma, anuria, and tetany followed certain 

^''‘’"‘T”’-'‘‘”Fro,n this time to the present an unremitting study of 
proccdnies. P l^^s gone forward. Slowly but surely 

Ls learned the risks of snrgieal therapy, and he now nndei- 

,l,e .surgeon has lean e preparation of his patient. 

,Umh the inea leu . disorders, which now can he 

f d bv stiple biochemical tests, will give rise to serious compb- 

.'ipjirecmted b.\ 1 i-j,! preceding the surgical procedure. Othei 

„„lcs.s tL frequency and severity of pulmonary 

of the opeention end .he type of 1-- 

ideal '"f rise to the conscientious attitude of the 

Tiic.se studies l^e , to a complete 

modern surgeon whose eneit, measures cal- 

Ippraisal of the the treatment of the condition from 



T;;; patient arose throngli a attempted. Forty 

1 iolU changes that withhold water as pre- 

Jo it was the rule to stane, p ^ ’ perhaps the best prep- 
T routine. Now we have learned ti P possible from 
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order, as with rupture of a duodenal ulcei*, is not likely to have serious 
postoperative complications. To emphasize this point we ha^e onlj to 
consider the seriously toxic thyi’oid patient. Every surgeon who does 
thyroid surgery takes care lest his patient he disturbed the morning of 
the operation. On the other hand, if we happen to have a healthj’^ 3 oung 
boj' with a hernia, he is often awakened early, his teeth given a special 
scrubbing, he is given a bath and sometimes an enema — a considerable 
ordeal to the unpraeticed — all before he goes to the operating room. It 
is obvious that we still have to untie ourselves from many customs im- 
posed by a preceding generation of surgical thinking ! 

^Vhen we consider postoperative sequelae rve can saj’^ that much lias 
been accomplished. There is both experimental and statistical evidence 
that the various pulmonarj^ complications occur under all forms of 
anesthesia, including infiltration anesthesia and spinal anesthesia. From 
this we maj’^ broadty deduce that the anesthetic per se is not the essen- 
tial responsible factor which gives rise to these unfortunate pulmonar.v 
complications. And yet one hears constant criticism of anesthetists and 
anesthetics. Furthermore when infectious lesions spread or when new 
infection is introduced at the operation, tliere is a constant tendencj' to 
speak of the diminished resistance of the patient or to blame the catgut 
or to saj' that the house staff suffered from “colds.’' 

It has long appeared that this point of view has the unfortunate and 
serious aspect that it represents an attempt of the surgeon to search 
outside of tlie patient for the cause of the sequelae. Obvionslj’- no single 
factor extraneous to the patient is present in evei’v case. The tempera- 
ture of the operating rooms, the kind of anesthesia, “colds” among the 
assistants, and the type of surgery are all variable conditions. But Ave 
haA'C in the wound itself, made by the surgeon, a single, always present 
source of trouble ! It is obvious that in every surgical operation thrombi 
form where vessels are cut. These thrombi may be larger in those cases 
where there is unnecessary trauma, where tissues are roughly handled, 
and Avhere desiccation is allowed to occur. Such thrombi are more apt 
to be of large size if vessels have been clamped and the ties put on distal 
to the clamped area so that injured intima and slowed circulation, chief 
factors m thrombosis, are present. Such thrombi, if they slip off, pro- 
duce infarction rvitb inevitable peripheral morbidity. 


Every surgeon of experienee appreciates the grave danger of .surgery 
in certain infectious lesions, as, for example, carbuncles about the lip’ 
Why is it that the lessons learned in this field cannot be applied else- 
n-hcre? In the surgical care of infection, Avhether it he a fimuiele, a 
suheccal appendix, or an absce.ss of the brain or of the lung, the same 
desiderata are enllod for; that is, that the opening he made In the part 
nearest to the lesion so that a minimum of nninvolved tis.sue will be cut 
When the lesion is superficial, the opening should be made in the center 
of the mfiamed area .so that tl,e walling-off process which nature throws 
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The Responsibility of the Surgeon for Postoperative Complications 

TV yf ODERN SURGERY began when anesthesia and asepsis liad become 
established. Before this time the pain of the ordeal or the almost 
inevitable sepsis which followed every operation restricted surgical 
therapy to a few serious aiid painful conditions. It was only uatiiral 
that what we now look upon as postoperative complications and not a 
part of the original disease should have been lost sight of in the terror 
of the ordeal itself. 

AYith the advent of modern sirrgery arose the field of elective surgery, 
for now it was possible to remove painlessly and with safety diseased 
organs from iratients otherwise in good health. But again surgery vas 
shown to be a mixed blessing. Just as when in the days following the 
discovery of anesthesia postoirerativc sepsis halted all surgical advance, 
so irow serious and often fatal complications were noticed even in 
“clean” cases where the wound healed per primam. Patients died of 
pulmonary complications, and coma, anuria, and tetany followed certain 
procedures. Prom this time to the present an unremitting study of 
the causes of such complications has gone forward. Slowly bnt surel.i 
the surgeon has learned the risks of surgical therapy, and he now under- 
stands the incalculable benefits of proper preparation of his patient. 
Careful studies have revealed that certain disorders, which now can be 
appreciated by simple biochemical tests, will give rise to serious compli- 
cations unless they are adjusted preceding the surgical procedure. Otbci 
studies have made it clear that the frequency- and severity- of pulmonai.' 
complications vary with the site of the operation and the type of feeb- 
nieal surgery practiced. 

These studies have given rise to the conscientious attitude of tbe 
modern surgeon whose energies are directed quite as much to a complete 
appraisal of the general condition of his patient and to mcasuies ca 
eulated to improve the “risk” as to the treatment of the condition fi'o'" 
which the patient suffers. To begin w-ith, a more reasonable preparation 
of the patient arose through a better appreciation of the chemical aiu^ 
physiologic changes that oconrred when surgery- was attempted. Eoi , 
y-ears ago it was the rule to stai’ve, purge, and withhold watei as in 
operative routine. Now- we have learned that perhaps the host FoPj 
aration is that one which disturbs the patient as little as possible from 
his normal Avays of diet, of exercise, and of living, aforeover, 
liave noted that the patient hurriedly brought from an active hie ^ 
the operating table because of trauma or iutra-abdominal acute 
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Conducted by Alfred Blalock, M.D. 


HEPARIN : A REVIEW OP ITS HISTORY, CHEMISTRY, 
PHYSIOLOGY AND CLINICAL APPLICATIONS 

Morton P. Mason, Ph.D., Nashyilce, Tenn. 

(From the Departments of Biochemistry anrt iledwine, Fanderhilt Vniversity School 

of Medioine) 

INTRODUCTION 

D uring the past few years rapid progress has been made in the 
problem of preparing heparin suitable for clinical use. This sub- 
stance now can be purified to such a degree that it may be introduced 
into man without fear of any untoward effects other than those which 
may arise consequent upon rendering the circulating blood incoagu- 
lable. At present pure heparin is a relativelj’- expensive product, a 
factor which may retard considerably developments in its therapeutic 
application ; however, the recent advances in knowledge of its chemi- 
cal structure offer the hope that in the near future heparin itself, or 
equally active and useful synthetic compounds of similar structure, 
will become available at more moderate costs. 

The clinical possibilities of a nontoxie anticoagulant are numerous, 
and a considerable literature on this subject has arisen. It has seemed 
well, therefore, to attempt to summarize some of the existing informa- 
tion concerning heparin from several points of view. It is the purpose 
of this revieiv to discuss briefly its history, chemistry, mechanism of 
action, and recent physiologic and clinical investigations involving 
its use. 

HISTORY 

The first recorded observations of the anticoagulant properties of 
heparin were those made by ^McLean^ in Howell’s laboratory while 
studying the thromboplastie behavior of several phosphatides. Two 
were found to inhibit clotting -. evorin, prepared from heart muscle by 
the method of Erlandsen,- and the hcparphosphatkl of Baskoff,® isolated 
from dog liver. Shortly afterward Howell and HolU made an exten- 
sive study of heparphosphatid. Tliey observed that although the cuorin 
pre]nu'e(l by McLean was identical with that of Erlandsen, tlie hepar- 
pbospiiatid he had isolated differed somewhat in its properties and 
iiitrogc u.phosphonis ratio from the original preparation of Ba.skoff. 


Rccelv(,a fov publication. Fcbruaiy l, 1939. 
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about each infectiou may protect the patient from a spreading process. 
Think how often the scalpel is swept across an infected area and then 
out into a fresh and heretofore uncontaminated and therefore unpro- 
tected Held! And consider this in relation to the common operation of 
appendectomy. It is unhappily the habit of some surgeons to utilize 
the same incision alwaj's for appendectomy. If a right rectus incision 
is alwa.ys emplo.t^ed, the abdominal eavitj' will be opened in a certain 
number of people nlro have retrocecal appendicitis witli abscess, and 
the abscess may be broken into from the side of the fz'ee and hereto- 
fore uninfected peritoneal cavity in order to secure drainage. Tliis 
means contamination of the abdominal cavity; whereas, a posterior, 
muscle-splitting incision in the flank would have avoided opening tlie 
abdominal cavity. It is unfortunate that the lessons learned in the 
bacteriologic laboratory are not more intimately applied in the clinic! 

When we consider the occurrence of new wound iirfection, we must 
consider the suture material, or the dry goods that come out of our 
autoclaves, or finally the treatment of the tissues themselves. In the 
first place, catgut and kangaroo tendon material can never he considered 
absolutelj’" aseptic. In the next place the autoclaves hr every hospital 
must be constantly and scrupulously cheeked for adequate performance. 
The surgeon cannot delegate tlris responsibilit}' entirely to the nurse or 
the hospital administration. If he himself has insufficient Imowlodge 
of how to do this, he should call in experts to assist Irim. Finally wc 
must accept the fact that every wound receives contamination from 
the skin and air bacteria. The deeper layers of the skin cannot he 
sterilized. The circulating air ahvays contains bacteria, though they 
can he somewhat reduced by the expensive process of wasliing the air 
and perhaps by the use of infrared I'aj's in the operating room. Tlio 
question is, can the body care for tlie number of bacteria wliieh inevi- 
tably vdll be introduced? This we hww will depend upon what ha.s 
gone on in the wound. If the tissues have been allowed to dry, if tiierc 
has been rough handling so that many cells are dead or arc dying, if 
great tabs of tissue have been sti’angulated by gro.ss ligature material 
so that they have lost their blood supply and are to undergo neorosi.s, 
the few bacteria introduced may cause dissolution of the wound, break- 
ing down of the healing process, and suppuration. 

All of the considerations above sliould direct the attention of the 
surgeon to the fact that the one thing common to every operatlou is the 
wound. If his technical performance is carried out with genfJenp.s.s 
and with high regard for the life of each individmal cell, then at least 
some of the unfortunate postoperative sequelae will disappear. 

—EUiolt C. rii/hr. M.D. 

Bo‘5ton, 
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place heparin could no longer be demonstrated in plasma. Its normal 
anticoagulating influence vas presumed to be ixeutralized by cepbalin 
liberated in shed blood.’* 

Shortly following the isolation of crude heparin by Howell and Holt, 
the firm of Hj-nson, Westeott, and Dunning (Baltimore) undertook its 
production for general physiologic use. The preparations since avail- 
able from several American and European firms have had i^otencies 
(purities) ranging from that of crude heparin to the 1925 product of 
Howell. Only very recently has the chemically pure substance been 
obtainable, in consequence of the investigations of Schmidt and 
Fischer, Charles and Scott, Bergstrom, and Jorpes, whose work will 
be considered in the section dealing with the chemistry of heparin. 

Studies of the mechanism of action, physiologic and chemical prop- 
erties, and possible clinical application of heparin paralleled progress 
in its purification. These will be discussed in appropi'iate sections 
subsequently. 

MECHANIS5I OP HEPARIN ACTION 

The controversies over the mechanisms involved in blood coagulation 
which have arisen in the past forty years are outside the seojie of this 
review and have been dealt with adequately elsewhere.®'^’’^ It may be 
stated unequivoeall.v that the problem has not been solved nor are anj' 
of the prevalent theories consistent with all experimentallj’ confirmed 
facts. Only a portion of that literature directly concerned with the 
behavior of heparin will be considered. 

Inasmuch as heparin is intimately concerned with the Howell theory, 
it is convenient to discuss it from that standpoint. The Howell hy- 
pothesis may be briefly stated as follows: 

There are present in circulating blood prothrombin, calcium' ions, 
fibrinogen, antithrombin, antiprothrombin (heparin) and an anti- 
thrombin precursor (proantithrombin). The antiprothrombin (hepa- 
rin) has the function (1) of stabilizing prothrombin by combination 
with it, and (2) of promoting the production of antithrombin from 
its precursor, proantithrombin. (At any rate the latter action is 
claimed for heparin added to plasma.) 

In shed blood, thromboplastic substance (cepbalin) liberated from 
injured tissues or platelets combines with antiprothrombin (heparin). 
The unstable prothrombin reacts with calcium ions forming thrombin 
which, when in excess of the antithrombin, permits the conversion of 
fibrinogen to fibrin. 

Explicit functions, therefore, are assigned to heparin. These are 
(1) that it acts as an autiprotbrombin and (2) that it .stimulates the 
production of antitbrombin by activation of a precursor (proanti- 
thrombi, d’ •). Implicit to this theory is the presence of heparin in 
blond as a physiologic constituent, necessary for the maintenance of 
Its fluiditv. 
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For the heparpliosphatid with which they were dealing, Howell and 
Holt proposed the name “heparin” to indicate its origin in liver, and 
thej^ described in detail the i>roeedure they iised in its preparation 
free from cephalin. The acetone precipitate of the ether soluble frac- 
tion of dried dog liver was repeatedly precipitated from alcohol at 
50 C. until it began to lose its solubility in anhydrous ether. It was 
then taken up in chloroform and precipitated twice from warm alco- 
hol., The final product when dried and pulverized was a chocolate 
powder, water soluble, lieat stable, and had a nitrogen-phosphorus 
ratio of 2.5 :1. One hundred milligrams per lOO c.c. shed blood com- 
pletely inhibited clotting, and intravenous injections of 100 mg. per 
kilogram into dogs greatly increased the clotting time of subsequently 
drawn blood. The effect n'ore off in three to four hoiirs. No changes 
were observed in blood pressure, heart rate, respiratory rhj'thm, or 
rectal temperature in these expeidments, nor in those of Feed."’ From 
exj)erimental evidence it was concluded that heparin had two effects 
upon the coagulating system; (1) it inhibited the activation of pro- 
thrombin to thrombiji by calcium, by reacting in some way with pro- 
thrombin; and (2) it was an activator for “proantithrombin” per- 
mitting the conversion of this postulated substance into antithrombin. 
"While admitting there was 310 dii’ect evide3ice that he2)nrii3 occui’s 3ior- 
mally in blood, these authors believed the indirect evidence favored 
the hypothesis that both heparin and proantithrombin are physiologic 
constituents. 


In 1923 Howell® published an alternative method of preparation 
that yielded a move active crude product, wbicl) was further pui-ified’ 
b.y emplo.ving taka diastase to destroy accompanying glycogen, boil- 
ing, methj'l alcohol to precipitate any protein, aiid cadmium chloride 
to eliminate other undefined contaminants. One gram of crude heparin 
yielded 18 to 20 mg. of the purer substance. 1 mg. of wliicli pre- 
vented the coagulation of 40 c.c. of cat blood. Further purifica- 
tion® was obtained by precipitation as the bai-ium salt, Avliicli wlien 
freed of barium and dried was an almost colorless, scaly snatcrinl. 


water soluble and heat stable. 1 mg. sufficing to keep 100 e.c. of blood 
liquid. The absence of phosi3liorus in this preparatioTi forced the co;i- 
clusion that the active substance was not a phosjihatide, and that pre- 
vious positive tests for this element were due to eonfaminnnt.s. The 
reactions of this purer heparin in the blood coagulation .system were 


the same as those of crude heparin. 

Usin" the action on proanfithrombin and the anticoagulaling acfiv- 
itv as tests heparin was demonstrated in (1) the plasma of dogs in 
mentone shock (moderate quantities) and (2) normal dog i.lasina 
fminute quantities). In establishing anticoagulating activity of the 
nVasma the contained heparin was concentrated by a br.ef procedure 
clnsonant with obtaining crude hc,,ari3.. After clott.ng had taken 
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It is difficult to reconcile Avitli the work of Clowes®^ the assumption 
that cephalin (thromhoplastic substance, tissue extract, platelets) 
liberates prothrombin by entering into chemical or physical combina- 
tion with the stabilizing heparin. This investigator added cephalin 
to citrated plasma, passed the mixture through a Berkefeld filter which 
retained the lipoid, and then found the filtrate did not promptly coagu- 
late upon recaleification unless additional cephalin was added. 

Directly opposing the implications of this obseiwation are the in- 
vestigations of Fischer^-’ which indicate (1) that thromhoplastic 
material rapidly removes heparin from solution and (2) that this re- 
action is a stoichiometric one forming a dissociable complex. 

Not a few investigators, e.g.. Eagle, indicate that a ease can be 
made for heparin being an artifieial substance produced bj’^ tissue 
manipulation, and that the isolated product maj’^ in no way be related 
to the physiological^ circulating anticoagulant, if, indeed, there be 
such. This appears extreme in view of the facts which will be con- 
sidered in discussing its chemistry. It would seem that in light of the 
existing differences of opinion, a temporarily safe position regarding 
the role of heparin might be stated as follows. 

Heparin is probabl}', but not certainly, the normal circulating anti- 
coagulant assisting in or necessary to the maintenance of the fluid 
state of the blood. Its anticoagulant action is effected largely through 
its power to activate a precursor to antithrombin rather than by any 
combination with prothrombin which renders the latter insensitive to 
thromhoplastic substance and calcium ions. Although under certain 
conditions heparin and thromhoplastic substance may enter into com- 
bination to “neutralize” one another, the coagulating actiAuty of the 
latter is largely due to the increase in thrombin caused by its action 
on prothrombin. 

It is realized that such a conception is entirely unsatisfactory and 
represents merely one point of view that may be gained from the 
literature on this vexed subject. The unhappy state of the problem 
of the nature and action of the physiologic anticoagulant is empha- 
sized by the excellent discussions of Eagle.®^' 

THE CHEJIISTRY OF HEPARIN 

Tlie literature on the chemistry of heparin may be divided into two 
categories: that dealing Avith (1) its isolation, identification, and prob- 
able structure, and (2) its chemical properties in vitro. For conven- 
ience the first category Avill be dealt Avith chronologically. 

The Isolaiion, identifwaiion, and Probable Strucinre of Heparin — 
The early observations on the chemical properties of heparin were made 
by HoAvell who followed his isolation of crude heparin^ by further puri 
ficntioiF. I and finally prepared a product Avith an activitv of 100 units 
per mdhgram.® (For comparison, “pure” heparin is now conceded 
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The double action of heparin seemed well substantiated by the origi- 
nal observations of Howell. In addition prothrombin is now believed 
by many to be identical with coinplement “inittel-stuclv,”^® and hepa- 
rin has an inhibitory action on this component of complement.^*’ 
The claim for its occurrence as a physiologic constituent of blood has 
been supported by several lines of evidence: (1) It is a substance 
which can he isolated from a number of tissues other than liver and 
lung;-° " (2) by similar methods of isolation, a substance with identi- 
cal properties may be isolated (a) from normal plasma in minute 
quantities, and (b) from the incoagulable plasma of the pei^toniaed 
dog in larger amounts, but (e) none is to be obtained from the serum 
of clotted blood;' (3) protamine forms an insoluble inactive coinplex 
with heparin in vitro, and also effeetiA’ely dimijiishes clotting ti 7 ne of 
shed blood either by addition in vitro or by previous intraA'enous ad- 
ministration;-*’ -■* (4) mueoproteins, containing mucoitinsulfuric acid, 
have a AAUde physiologic distribution and are particularly rich in the 
Ehrlich mast cells in areolar conneeth'e tissue,**’ ** the granules of 
Avhich contain mucoitiupolj'sulfuric ester, i.e., heparin (vide infra). 

In spite of the attractiveness of the Howell concept of heparin func- 
tion, there is considerable evidence against it. The assumption, by 
practically all investigators interested in heparin from points of A'iow 
other than its mechanism of action, that it functions as an autipro- 
thrombin is not justified at the present time. Mellanby*’’’ and Quick*®'*® 
have made it appear more than likely that heparin does not act as an 
antiprothrombin but exclusively as an antithrombin (klellauby) or as 
an activator to an antithrombin pi-ecursor which is albumin (Quick). 
The latter prepared purified prothrombin by Eagle's method*® and 
show'ed that upon addition of calcium chloride, thrombin was formed 
readily and in the same amounts in the presence or absence of added 
heparin. Also heparin Avas found not to inhibit the action of tliromhin 
on fibrinogen Avhieh had been isolated by sodium chloride precipita- 
tion, thus refuting Jlellanby and strengthening part of Howell's 
earlier interpretation that addition of heparin produced an antithi’om- 
bin from some precursor. Finally, it aa'us shown that tlie coagulation 
time of oxalatod plasma as aa’cII as puilficd fibi’inogcji is invei’.sely pro- 
portional to the concentration of thrombin, a straiglit line rclation.ship 
Avhicli Arould not hold if appreciable amounts of antithrombin were 
present, and which is di.sturbed by the addition of minute amounts of 
heparin. This is interpreted as indicative of the absence ol anti- 
thrombin. and, accordingly, heparin in normal blood. 

Against the conception that heparin enters into combination with 
nrothrombin is tiie observation that certain proteolytic enzymes 
ch-u.oe prothrombin to thrombin.*® although here it may be possible 
that 'these enzymes .split off heparin as Avell as directly attack pro- 
thrombin. 
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It is difficult to reconcile ivitli the work of Clowes®^ the assumption 
that cephalin (thromboplastic substance, tissue extract, platelets) 
liberates prothrombin by entering into chemical or physical combina- 
tion with the stabilizing heparin. This investigator added cephalin 
to citrated plasma, passed the mixture through a Berkefeld filter which 
retained the lipoid, and then found the filtrate did not promptly coagu- 
late upon recalcification unless additional cephalin was added. 

Directly opposing the implications of this observation are the in- 
vestigations of Fischer^-’ Avhieh indicate (1) that thromboplastic 
material rapidly removes heparin from solution and (2) that this re- 
action is a stoichiometric one forming a dissociable complex. 

Not a few investigators, e.g., Bagle,®^ indicate that a case can be 
made for heparin being an artificial substance produced by tissue 
manipulation, and that the isolated product may in no way be related 
to the physiologically circulating anticoagulant, if, indeed, there be 
such. This appears extreme in Anew of the facts which will be con- 
sidered in discnssiug its chemistry. It ivould seem that in light of the 
existing differences of opinion, a temporarily safe position regarding 
the role of heparin might be stated as folloAvs. 

Heparin is probably, but not cei’tainly, the normal circulating anti- 
coagulant assisting in or necessary to the maintenance of the fluid 
state of the blood. Its anticoagulant action is effected largely through 
its poAver to activate a precursor to antithrombin rather than bj’" any 
combination Aidth prothrombin AA'hich renders the latter insensitive to 
thromboplastic substance and calcium ions. Although under certain 
conditions heparin and thromboplastic substance may enter into com- 
bination to “neutralize” one another, the coagulating actmty of the 
latter is largely due to the increase in thrombin caused bj^ its action 
on prothrombin. 

It is realized that such a conception is entirely unsatisfaetoiy and 
represents merelj' one point of vieiv that ma}'' be gained from the 
literature on this A^exed subject. The unliappj^ state of the problem 
of the nature and action of the physiologic anticoagulant is empha- 
sized by the excellent discussions of Eagle.®^- 


THE CHEMISTRY OP HEPARIN 

The literature on the chemistry of heparin may be divided into tAvo 
categories: that dealing Aidtli (1) its isolation, identification, and prob- 
able strueture, and (2) its chemical properties in vitro. For conAmn- 
ience the first eategoi’v Avill be dealt Avith chronologically. 

^ The Isolation, Identification, and Frohahte Structure of Heparin.— 
The early observations on the chemical properties of heparin Avere made 
by lIoAvell ayIio followed his isolation of crude heparin^ by further puri- 
fication«. ■ and finally prepared a product AAuth an aetiAutv of 100 units 
per uulUgram.s (For comparison, “pure” heparin is now conceded 
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an activity of approximately 500 Hovell cat miits'-^ per milligram, 
tlie iiisohible brucine salt fraetion being somewliat bigber (vide 
infra). Tbe following observations ivere made by Howell on this 
product: pbospborus and nitrogen, negative; no reduction of Feb- 
ling s solution until after bj'drolysis; no color witb iodine (glycogen 
test) ; a-napbtbol reaction (Moliscb) positive ; test for glycuronic acid 
(Tollen s uapbtlioresorcinol and Bial’s orcinol reagents) positive; by- 
drolysis witb dilute bydrocbloi-ic acid destroyed its anticoagulant activ- 
giving a water soluble I'esidue bebaving like glycuronic acid ; boil- 
ing ivitli dilute nitric acid, and evaporation left a sticky residue mixed 
witb an inorganic ciystalline deposit containing calcium and sulfur; 
asb, 37 per cent. 

It was concluded that heparin was probably a glycuronic acid de- 
rivative or condensation product containing, as isolated, calcium and 
sulfuric acid in the molecule. In support of this it was found that 
glycuronic acid heated to 250° fowned a dark-colored water soluble 
condensation 23roduet wliieb liad an antieoagulnting activity of one to 
two units per milligram. 

In 1933 Schmitz and Fischer,®® starting with a Kahlbaiuu prepara- 
tion of heparin, succeeded in preparing a crystalline brucine salt 
which had thirt.v-two times the anticoagulant actiA’ity of the origi- 
nal material. The method of assay had been previously described by 
them,®'' and cannot be compared directly to that of IIoAvell; however, 
it may be presumed, i]i light of later develojAinents, that this product 
had the same order of activity as pure heparin, Avhich, indeed, it seems 
to haA'e been except, probablj', for a .small amoAint of ash resulting 
from the binding of cations by the acidic grou])s.®® After removal of 
phosphate by magnesia mixture, they adsorbed the active material on 
silica gel, and after elution, prepared two lead salts, one of which con- 
tained the active substance. After removal of the lead, a barium salt 
was precipitated from -which, in turn, a brucine derivative was made. 
The formula assigned to the free acid was CisIIisOn-WIaO. Incinerat- 
ing the barium salt in sulfuric acid yielded only (race.s of ash other 
than barium sulfate, but neither the free acid nor (he brucine salt Aca.s 


entirely ash-free, and they ascribed this to the ability of heparin to 
bind .salts, stating that the ash content, hence the composition of 
heparin, changes with the mode of preparation. In their opinion pure 


lieparin should be considered a.sh-free. 

In a subseejuent paper®'' they .slated that lieparin is probaiiiy a carbo- 
In'drate compound with a molecular weight of about 650, containing 
one free carboxyl group. Tlie Moli.sch and najilit boresorcinol tests 
were positive, hut there was no reducing activity until after acid 
hvdrolvsis. which suggested the i)rc.scnce of an nronic acid with a 
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blocked aldehyde group. No nitrogen was reported, but the high 
barium content of the barium salt was remarked upon. It was thought 
this was due to salt binding power rather than to heparin acting 
simply as an anion. 

Almost simultaneouslj', the findings of Charles and Scott appeared 
in three important papers. The firsC® dealt with the large scale 
preparation of crude heparin from beef liver. For details of this pro- 
cedure, Avhich differs considerably from Hoivell’s, the original de- 
scription should be consulted. The second-® concerned the distribu- 
tion of heparin in various tissues determined by the quantities Avhich 
could be extracted from them. In the ox it ivas found that liver, 
muscle, and lung yielded comparable amounts, the latter tissue being 
richest. Much smaller quantities ivere obtained from heart, thj^mus, 
spleen, and blood. Only negligible amounts Avere recovered from 
serum. Dog liimr contained about tAAUce as much as that of the ox. 
The third paper^^ dealt Avith the purification of crude heparin. Upon 
a preliminary, partially purified product several important obserAm- 
tions were made. It contained 3.2 per cent nitrogen and the activity 
Avas destroyed by treatment AA'ith nitrous acid, indicating that heparin 
contained a free amino group AA'hich Avas concerned in its anticoagu- 
lant action. It AA'as stable to oxidizing and reducing agents. In alco- 
hol the ammonium salt Avas soluble, Avhereas the sodium salt Avas in- 
soluble, suggesting the formation of definite salts, and the presence 
of a carboxyl group. 

The purification of crude heparin involved considerable manipula- 
tion (see original) including i-emoA'al of inaetiAm material b}* Llo.vd’s 
reagent, cadmium chloride, hydrogen peroxide, and fractional pre- 
cipitation Avith sodium chloride and acetone, during Avhieh calcium 
found present AA'as remoA'ed by oxalate. Three products Avere pre- 
pared: (1) free heparin, (2) the sodium salt, and (3) the hj'dro- 
ehloride, the latter being microcrystalline, and bj' analysis found to 
be 22 per cent carbon, 37 per cent hydrogen, 27 per cent nitrogen, 
and 33.3 per cent ash. The other tAA'o products had nearlj" the same 
composition. The ash Avas stated to consist raainlj' of sodium chloride. 
The Molisch test AA'as positii-e and the iodine test for glj'cogen nega- 
tiA’e, Contrary to IIoAA-ell and Schmitz and Fischer, the oreinol, phlo- 
roglueinol and naphthoresorcinol tests AA-ere negative even in 4 per cent 
concentrations. The actiA'ity of the three preparations AA'as 421, 484, 
and 471 HoAA-ell eat units respecth-ely, AA'ith an aA'erage of 459. The 
details of the method of as.say Avere giA'en. 

It is seen, therefore, that at this time (1933) there AA'as no general 
agreement as to either the chemical properties or composition of puri- 
fied heparin. The first communication of Jorpes^- did much to clarify 
this .snb.ieet. After preparation of crude heparin according to the 
method of Charles and Seott, follOAA'ed by partial purification by treat- 
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an activitj- of approximately 500 Howell eat units^ per milligram, 
tlie insoluble brucine salt fraction being somewhat higher (vide 
infra). The following observations were made by Howell on this 
product: phosphorus and nitrogen, negative; no reduction of Peh- 
liug s solution until after hj'drolysis ; no color with iodine (glycogen 
test ) ; a-naphthol reaction (Molisch) positive; test for glyeuroiiic acid 
(Tollen s naphthoresoreinol aud Bial’s orcinol reagents) positive; hy- 
drol 3 ^sis with dilute hydrochloric acid destroyed its anticoagulant activ- 
itj giving a water soluble residue behaving like glyeuroiiic acid ; boil- 
ing Avith dilute nitric acid, and evaporation left a sticky residue mixed 
Avith an inorganic crj’stalline deposit containing calcium and sulfur; 
ash, 37 per cent. 


It Avas concluded that heparin Avas probably a glyeuroiiic acid de- 
riAmtiA'e or condensation product eontainiiig, as isolated, calcium and 
sulfuric acid in the iiioleeule. In siipport of this it Avas found that 
glyeuroiiic acid heated to 250° formed a dark-colored Avater soluble 
condensation product Avliich had an anticoagulatiug actiA'ity of one to 
tAvo units per milligram. 

In 1933 Schmitz and Fischer,®'* starting Avith a Kahlbaum prepara- 
tion of heparin, succeeded in preparing a crystalline brucine salt 
Avliicli had thirtj'-tAvo times the anticoagulant activity of the origi- 
nal material. The method of assaj' had been previously described by 
them,®" and cannot be compared directly to tiiat of IloAvell; hoAA’ever, 
it may be presumed, in light of later developments, that this product 
had the same order of activity as pure heparin, Avhich, indeed, it seems 
to liaA’e been except, probably, for a small amount of ash resulting 
from the binding of cations by the acidic groups.-'*® After removal of 
phosphate by magnesia mi.xture, they adsorbed the active material on 
silica gel, and after elution, prepared tivo lead salts, one of AvIiich con- 
tained the aetiA’e substance. After reinoA-al of the lead, a barium salt 
Avas precipitated from Avhich, in turn, a bi-Aiciue derivative Avas made. 
The formula assigned to the free acid was CisH.-i^OiT.lilHO. Incinerat- 
ing the barium salt in sulfuric acid yielded only traces of ash other 
than barium sulfate, but neither the free acid nor the brucine salt Avas 
entirely ash-free, and they ascribed this to the ability of heparin to 
bind salts, stating that the ash content, hence the composition of 
heparin, changes Avith the mode of preparation. In their opinion pure 
lieparin should be considered ash-free. 

In a subsequent paper*" they stated that heparin is prol)ai)iy a cariio- 
liA'drate compound Avith a iiiolccular AA’eigJit of about (J.-jO, containing 
one free carboxyl group. The iloli.sch and naphthoresoreinol tests 
Avere positiA-e, but there Avas no reducing activity until after acid 
},vdroly.sis, which suggested the prcsein-e of an nronic acid with a 
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eat units per milligram ; however it is likely the actual activity at this 
stage' Avas about half this value.^® The naphthoresorcinol test was nega- 
tive, in confirmation of Charles and Scott, but differences in technique 
may have explained the opposite findings of Howell, and Schmitz and 
Fischer.®® 

It Avould appear, then, that Jorpes wms dealmg ivith essentially the 
same substance which had been prepared by Schmitz and Fischer and 
b}' Charles and Scott, and which was the active ingredient of Hoivell’s 
best product. The latter ivorkers had not fully appreciated the sig- 
nificance of the ash content and in addition Schmitz and Fischer had 
failed to obserAm the presence of nitrogen. Jorpes’ quantitatwe ob- 
servations on ester sulfates, hexuronic acid, gl 3 muronic acid, and 
N-acetyl definitely pointed to the class of compounds Avith Avhich 
heparin must be identified and did much to explain the discrepancies 
other investigators had encountered in respect to the ash. (It is to be 
remembered that a free ester sulfuric acid Avould jdeld no ash, Avhereas 
any metallic salt of sneh a compound Avould gh'e an ash composed of 
the corresponding sulfate. In the preparation of purified heparin the 
procedures entailed offered the possibility of the formation of metal- 
lic salts in CA'ery instance, some of AA^hich Avere not fullj'^ resolved by 
further treatment, e.g., in preparation of the hj'droehloride or the 
brucine salt.) It Avas concluded that the organic material in heparin 
is ehondroitin, and that the acttye anticoagulant is a chondroitinpoly- 
sulfuric acid or a mixture of these acids. 


Schmitz^'* doubted this to be the case stating in a brief communica- 
tion that he had prepared an exti-emety aetiA'e heparin Avith an ash 
content of about 5 per cent, containing no sAilfuric acid. Not doubt- 
ing Jorpes’ actual obserA'ations, he suggested that either a series of 
anticoagulants occur in tissues, or that derivatives of the active com- 
pound are formed during manipulation, this explaining A'arious dtyer- 
gent results. Details of the testing for presence of sulfate Avere not 
given, and it is difficult to escape the conclusion that its apparent ab- 
sence Avas an error of observation. The status of the heparin problem 
at this time Avas summarized bj' Jorpes.^® 


In a later paper Charles and Seotf® report further efforts to isolate 
heparin in a pure form. By preparing lung heparin as the calcium 
salt, they Avere able to remove the calcium with oxalate, and reduce 
the ash content to 5 per cent. Then taking adAmntage of the fact that 
benzidine forms an amorphous precipitate Avith heparin, this deriva- 
tive Avas prepared Avhich, freed of benzidine and reeiys’tallized from 
ether and glacial acetic acid, yielded a product with only 0.7 per cent 
ash. From this the barium salt was readily prepared iii a ci-A-stalline 
form. The ash m this amounted to 33.5 per cent, the total sulfur in 
11 e crystals being 9.3 per cent and the amino nitrogen 0.4 per cent 
The banum could be removed by several reprecipitations with benzidine' 
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meiits Mitli Lloyd s reagent, he subjected the samples to analysis. 
The ash varied from 38 to 41 per cent, and nitrogen from 1.6 to 1.8 
per cent. Quantitative estimation of liexuronic acid indicated 17 to 
19 per cent Avas present, and another analysis for hexosainine yielded 
12 to 14 per cent. A test for ester sulfate was positive as was that 
foi N-aeetj 1. This anah'sis Avas so completely in agreement with Avhat 
might be anticipated for ehondroitinsulfuric acid that it seemed un- 
likely it could be anything else; hoAA'ever, ehondroitinsnlLiric acid was 
deA’oid of anticoagulatiiig activity. The ash content AA'as more care- 
fully iuA'estigated, and about 7.5 per cent sulfur as ester sulfate was 
shown by eleetrodialysis. As chondroitinsidfiiric acid contains only 
about 3 per cent sulfur, and as there Avere reasons to believe the extra 
ester sulfate AA’as fixed to the chondroitin, the presumption of a chon- 
dr oitinpoly sulfuric acid seemed plausible. The observed ratio of ester 
sulfate to chondroitin b}’ analysis AA'as about 2.5 :1 Avhieh could be ex- 
plained by the presence of a mixture of chondroitintrisnlfnric and 
ehondroitindisulfuric acids in about equimoleculnr proportions. 

Study of the properties of heparin and ehondroitinsulfuric acid rc- 
A’eakd certain important differences. The barium salt of heparin 
readily flocculates AA’hereas that of ehondroitinsulfuric acid is soluble; 
likcAvise heparin but not ehondroitinsulfuric acid is flocculated in cold 
methyl alcohol by brucine. Freed from brucine this precipitate ana- 
lyzed as calculated for chondroitintrisulfuric acid. In addition the 
quinine salt Avas prepared from a neutral sohition of heparin and after 
remoA’al of the quinine, the i-esidne had a composition agreeing Avith 
chondroitintrisulfuric acid. Finally, in order to obtain a pure brucine 
salt, the metallic cations of the heparin samples ns aa'cII as traces of 
free sulfates, AA'ere renioA’ed by eleetrodialysis and the brucine salt 
precipitated in methyl alcohol. This salt had the composition ap- 
proxiinating ehondroitintrisxdfuric acid, AAdiei’cas the material recov- 
ered from the mother liquor contained sulfur in proportions someAvliat 
beloAv that calculated for chondroitiiidisnlfnric acid. 

The obseiwation AA-as also made that the acetic acid recoverable from 


heparin diminished in the final products. As these preparations main- 
tained their antieoagulating actiA-ity it AA-as believed the acetyl group 


had been split duri;ig jnanipulation, and that it AA-as une.ssentinl to the 
anticoagulant effect. The pi-obablc importaAAce of the ester sulfate 
•rrouping AA-as emphasized by pointing out that almost all snhstnnecs 
knoAA-n to inhibit blood clotting effectively are high moleenlar AA-cight 
sulfonic or .snlfnrie acid derivatives (liqiioid. germniiin. pontamine 
pink chlornzol sky blue, and niinieroiis other dyes). 

The assa.vs of the presumed ehondroitintrisidfune aeiVl n-e/-e made 
hv a method Ai-hieh eaunot be direclly comj.ared with that of Charles 
‘ a qpott except in tAA-o instanee.s AA-liere the partially j.m-jfied heparin 

;;L to liid, ..roeioe .s-ny,.,. «t 
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elusion that heparin is to he considered a inucoitinpolysulfuric 
ester.^-’ The chemistry of ehondroitinsulfuric and mucoitinsulfuric 
acids is briefly outlined by Harroiv and Sherwin.'’® These substances 
are the prosthetic groups of the corresponding chondro- and niucopi’o- 
teins. They consist of units of an hexuronic acid, presumably glyeu- 
ronic, an amino sugar, sulfui’ie and acetic acids. The acetic acid is 
present as an N-acetyl group on the amino sugar, and sulfuric acid, 
one or more moles, is bound by an ester linkage to the free hydroxjd 
groups of the hexuronic acid and/or the hexosamine, the latter being 
galactosamine in ehondroitinsulfuric acid and glucosamine in muco- 
itinsulfuric acid. Kemoval of the sulfuric acid from these compounds 
yields chondroitin and mucoitin, respectively. These units are prob- 
ably bound to one another through the usual carbohydrate ether link- 
ages to form chains, thus yielding a substituted polysaccharide analo- 
gous to glycogen, starch, cellulose, chitin, etc. The structure of a unit 
of mucoitin is shown in the accompanying structural formula, the 
points where esterification with sulfuric acid may take place being 
designated by x. 
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X HO — C — H 0 0 

H — C 
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Jorpes and Bergstrom'*- studied the hydrolysis rates of heparin and 
ehondroitinsulfuric acid. It was found that the heparin prepared from 
the insoluble brucine salt showed a much slower hydrolj'sis rate than 
that of the soluble brucine salt, the rate of the latter approaching that 
of ehondroitinsulfuric acid. The most highly esterified heparin is, 
therefore, most stable. Liver and lung heparin were found to be 
identical except that the proportion of highly esterified heparin in the 
latter is smaller, and the anticoagulating activity correspondingly lo-wer. 
The amino sugar of lung heparin was also found to be glucosamine. 

It was noted that the amino group in the purest heparin samples is 
not free, yielding no nitrogen with nitrous acid. Although the evi- 
dence is good that it is blocked by an acetyl group, only'^about half 
of the theoretical acetic acid could be recovered by measures instituted 
for its isolation. The hexuronate appears to be glycuronic acid but 
saccharic acid was not demonstrated upon oxidation. Tliev concluded 
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Calculations froiii analyses of the benzidine derivative gave the follow- 
ing composition for benzidine-free heparin : calcinni, 23.1 per cent'; hy- 
drogen, 4.99 per cent; nitrogen, 2.1 per cent; sulfur, 11.54 per cent. The 
empirical formula assigned was C,.-.H«.-,0.-,oNoS,. This analysis did not 
support Jorpes’ view that heparin is elioiidroitinpol.rsulfuric acid, the 
eaibon content being much too low. The crystalline bariiiiii salt was 
inactivated by nitrous acid, formaldehyde, and prolonged exposure to 
acid alcohol which split oif the ester sulfate groups. Its anticoagulant 
activity was found to be approximately' 500 Howell cat units per milli- 
gram. 

The ivork of Jorpes led Bergstrom^** to investigate the heparin ac- 
tivity of several synthetic sulfuric acid esters of carbohydrates which 
lie prepared by sulfonation. Glucose- and galactose-tetrasiilfuric 
acids, and • glucosaniine-trisulfuric acid were inactive as were tlie 
esters of the corresponding jiolyniers if hydrolyzed during sulfona- 
tion; however, the esters of the jiolysaecbarides, celIulo.se, starch, 
glycogen, chitin, pectin, gum arabic, and chondroitin, bad various de- 
grees of anticoagulant activity. Chitindisulfuric, celhilose-trisulfuric, 
and pectin-polysulfuric acids were about one-tenth as active as Jorpes' 
purified presumed chondroitintrisulfuric acid, and the rest, other than 
synthetic chondroitintrisulfuric acid, were considerably weaker. The 
synthetic chondroitintrisulfuric acid had only about a fifth the activ- 
ity of Jorpes' isolated product, a considerable discrepancy consider- 
ing that by analysis the synthetic compound had between three and 
four moles of sulfate per mole chondroitin. It ivas noutoxic to rab- 
bits, in contrast to the cellulose derivative. 

The findings of Bergstrom were confirmed and extended by Chnr- 
gafl: et al.^"’ who found that anticoagulant activity was exhibited by 
poly-r'inylsulfuric acid, cellulosemono- and disulfuric acids, galactnn- 
sulfuric acid and eerebroside sulfuric acids. None of these approached 
the activity of a partially purified heparin preparation, and they also 
observed a number of .snJfuric and .sulfonic derivatives which wore 


inactive in spite of rather high nwleevlar weight. Tliey concluded 
that the following properties are nece.ssary lor inhibitor activity — 
water solubility, high molecular weight, and coiidiincd sulfuric acid, 


or perhaps other acids of .similar strength. It is now evident that tin's 
n-eneralization must bo abandoned in favor of some more ftindameiital 
concept of the effect of charge, moleenlar weight, and cbemi.oil com- 
position on the stability of proteins, c.g.. ITernmnnd” finds certain 
basic dyes are strong anticoagulants. Similar ob.scrvations have been 
made by otber.s'" employing simpler organic bn.sc.s. 

Bcccutlv Jorpes and Bergstrom"' were able (o show that tlie amirm 
«,io-ir ill purified heparin is glucosamine, not galaetosnmnic. The lal- 
characteristic for clmmlroitiu. wbcrca.s the former is a component 
of the closely related mueoitin. a circum.stam-e whmi. forced the eon- 
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In a subsequent paper by Jorpes, Holmgren, and Wilander^- the 
occurrence of mast cells and bepariii in the blood vessel Trails was 
further studied. Diffuse inetachromasia was found in the walls of 
the great vessels, mast cells being especially rich in the vena cava, 
which might explain the delay in post-mortem clotting in it. The 
yields of heparin by extraction corresponded to the numbers of mast 
cells in these vessels. Large nuinbex's of mast cells were found in the 
cornea and it was suggested that this might account for the absence of 
clotting when small hemorrhages occur in this region. The more general 
aspects of these findings, as well as a brief summary of some other 
phases of the physiology of heparin, were given in later communica- 
tions by Joi’pes."^’ 

In summary, then, it may be stated that the chief contentions of 
Jorpes and his co-workers regarding the chemistry of heparin appear 
to be coi’rect. These may be bideflj' recapitulated as follows : 


Hepai-in is not a definite chemical compound, but a mucoitinpoly- 
sulfuric ester of variable composition. The variables are (1) the num- 
ber of sulfuric acid groups substituted into the individual mucoitin 
units, and (2) the positions into which they are substituted; (3) the 
degree of polj’’merization, i.e., the number of mucoitin sulfuric acid 
units which are linked together to form the polysaccharide structure, 
and (4) the relative esterification of each of the xinits so employed. 
The heparin preparations separated by cheixiical procedures have anti- 
coagulant activities roughly proportional to the degree of esterifica- 
tion with sulfuric acid, the higher esters being the most active. The 
insoluble brucine derivative of heparin is composed largely of the 
higher esters, particulaidy mucoitintrisulfuric ester, and has an activity 
somewhat greater than 500 Howell cat units per milligram. Products 
isolated from various tissues may differ in activity due to differences 
in degree of esterification, and of polymerization until the chemical 
fractionation affords a separation of the identical components. Heparin 
is found in a large number of body tissues and is concentrated in the 
mast cells of Ehrlich where it may be identified by the metaehromatic 
staining reaction with toluidine blue. The anatomic locations of these 
cells, in connective tissue around and in blood vessels, and their stain- 
ing characteristics support the hypothesis that one of their functions 


is the elaboration and secretion of the physiologic anticoagulant. 

For the moment we must consider as “pxxre heparin" any mixture 
of the various naturally occurring mucoitinpoly,sulfui-ic esters which 
have been freed of extraneous materials such as protein, accompany- 
ing salts, etc. It is scon that several of the products isolated by the 
various investigatoivs mentioned above satisfy these criteria 

Chcmiml Properties of Tlcparb, in Vih-o.-The strong eleeVronegative 
diarge of heparin makes it an agent capable of exerting considerable 
mlluenee on colloidal systems. Thus, Fischcr«o has shown that when 
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lat liepann was not a definite conipound but a nnicoitinpoJysuIfuric 
ester containing at least tlie trisnllnric and probably the mono- and 
disulfnric derivatives. The jiroportions of these determine the anti- 
coagulant activity, the greater activity being associated with the higher 
sulfate content. Heparin from various tissues varies in the propor- 
tions of the.se derivatives, and hence in its activity, unless they are sepa- 
rated by the isolation procedure-;, e.g., by preparation of the insoluble 
brucine derivative. 

Asti up and Jensen have recently deseribed their methods of prep- 
aratioiJ”’ and purification'*® of heparin. Their purest product resembles 
that of Charles and Scott and has a carbon content somewhat low for 
mueoitinpolysulfuric ester. This difference would lose its significance 
were it to be shown that acetylation of the amino group was not con- 
stant in all units of the polymer. It is to be recalled that only about 
half of the theoretical quantity of acetic aeid has been demonstrated 
by hydrolysis. 

Strong support for the main contentions of Jorpes and his eo-worlcers 
is to be found in the histologic inA-estigations they have made of the 
distribution of heparin in tissues. Lisoir*'* had sliOAvn that the meta- 
chroniatie staining reaction gh'en by mucoid and cartilaginous tissue 
Avith toluidine blue is due to the presence of mucoitin- and elion- 
droitinsulfuric acids, and that the reaction is specific for these sulfuric 
acid esters of high molecular Aveight. When the reaction Avas tested 
oil heparin solution it was found that as little as 1.5 mg. in a liter of 
0.01 per cent dye gaA-e a distinct metachromatic shade, and 3 mg. gave 
a strong A'iolet color, a precipitate graduallj' forming. The color vdth 
heparin is about one hundred times more intense than Avith chon- 
droitinsulfurie aeid.''*^ The reaction gh’en by heparin is precisely that 
giA’en in tissues by the granules of the mast cells of Ehrlich, and in 
a A’ery important paper Holmgren and Wilander-^ exhaustiA’ely dis- 
cussed the morphologj’, eliemistry, and function of these cells, and 
their relation to the heparin problem. Their distribution was investi- 
gated further, using the toluidine-blue I'eaetion and a special fixing 
technique to escape the difficulties consequent to the AA’ater solubility 
of the granules. Mast cells W’ere found to have a Avicle distribution 
in the seA’eral species studied, being particularly rich in the connectiA’e 
tissue surrounding blood vessels. The distribution was consonant with 
the existing data concerning the Z'elative richness of various organs 
as sources of heparin. The ester sulfate content of tissues zvas found 
to parallel its content in mast cells, as was the content of crude 
heparin. The morphologic and chemical observations all strongly sup- 
port the conclusion that (1) the metachromatic granules in tl.ese cells 
contain heparin, (2) that the cells huA’C secretory activity, and (3) that 
their function is to supply the eircAilation with the physiologic anti- 
coagulant. 
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heparin, may be due to simultaneous combination ivith thromboplastic 
substance. This might explain the failure of protamine to shorten the 
coagulation time of normal chicken plasma/^ i.e., to demonstrate the 
presence of small amounts of heparin in normal blood. 

The quantitative relations between heparin and protamine and 
heparin have been examined,-® 0.3 mg. of the former being neutralized 
by 1 mg. of the latter in vivo or in vitro. Protamine, however, is toxic 
when administered intravenously to dogs, although not to guinea pigs. 

The toluidine blue reaction given bj- heparin has already been men- 
tioned. 

(To he continued in the April issue. The additional references will accompany the 

second section.) 
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htpaiin is iuldeci to a neutral solution containing protein, the isoelec- 
tric point of the latter is shifted toward the acid side. Thus, in the 
case of globulin, the molecular combination with heiiarin is more stable on 
the alkaline side of the isoelectric point than before, and already pre- 
cipitated globulin may be peptized by hejiarin addition. On the acid 
side of isoelectric point the protein is rendered less stable by heparin 
addition. Ihis stabilizing effect of he2)a2'in in 2ieutral solution is con- 
sidered to be an iiniiortant element in its anticoagulant action through 
prothrombin.®®' The addition of liepai’in to albumin in weaklj' acid 
solution, and near its isoelectric j^oint, produces flocculation, the in- 
soluble complex being indistinguishable in several respects from globu- 
lin; in fact, this observation formed the basis of Fischer's theory that 
all the globulin fraction of serum arises from the action of autipro- 
tlu'ombin (hej)arin) on albumin.®- That the heimrin-albumin complex 
is actually globulin is generally denied, as it does not have the same 
solubility relationships in salt solutions as natiA'e globulin®®' ®'‘ nor 
does its osmotic pressure,®'’ molecular weight,®® or immunologic be- 
haA’ior®' differ from that of serum albiunin, although it has lost the 
property of solubilitj' at the isoelectric point.®® The flocculating and 
peptizing action of heparin at certain hydrogen-ion concentrations has 
been confii'ined, and forms the basis for Fischer’s turbidity method of 
quantitative estimation of heparin. Fischer lias shown that heparin 
and thromboplastie substance (eephalin) react stoichiometrically with 
the formation of a dissociable complex.®® Schmitz and Euhl®® found 
that the anticoagulant activitj’ of heparin serum was quickly de- 
stro3’ed upon warming, and that eA’eu at room temperature inactiva- 
tion rapidlj’ occurred. Both the albumin and globulin fractions of 
serum were able to effect this when added to a buffer solution of the 
anticoagulant, presumablj’ bj' the formation of some undefined eoni- 
plex. This is no doubt important in relation to the rapid return of 
the coagulation time to normal following intravenous injection of 
heparin. 

Fischer and Schmitz"® have also shown that heavj’ metals accelerate 


clotting in heparinized plasma, and attribute this to the formation of 
insoluble lieaA'j' metal salts of the auticoagulaiit. The silver ion is 
particularlj’ effective in this respect. Various aspects of these proper- 
ties of heparin have been summarized bj’ Fischer and interpreted in 


terms of their relation to coagulation.'^^ 

The important observation that heparin and protamine combine 
chemically was made by Chargaff and Olson,®* wlio found the anti- 
coao-ulant effect of heparin to be abolished b.v protamine added in 
viti’o or administered intravenousl.y. The nature of the heparin- 
Brotamine complex has been further studied by Chargaff,^® who also 
found that protamine and eephalin likewise form an insoluble com- 
Vx « A part of the effect of protamine addition to blood contamnig 
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skin in one sheet of absolutely uniform thickness from anj^ area of the body in 
any pattern and of any thickness desired, practically eliminating the chance of 
either a failure of "take” or a partial failure of "take” and giving a good 
cosmetic appearance along -n’ith good protection. The device used by Dr. 
Padgett consisted of a large cylinder similar to a kymograph drum, ■which had a 
sharp knife with micrometer adjustment. The blade ■was made to move to-and-fro 
across the long axis of the face of the drum. At the start the skin was fixed to 
the drum ■with rubber cement and as it was sliced off the drum was rotated 
simultaneouslj', the skin adhering to it. 

Discussion. — J. B. Bro-wn, St. Louis, klo., exhibited some slides illustrating 
various tj-pes of grafts and stages of healing. He discussed the confusion of 
the terminology of split grafts. H. ^W. Trusler, Indianapolis, Ind., presented slides 
■showing the use of roll grafts, partieularlj’- emphasizing difficulties and failures 
with thick, split grafts in areas which still harbor infection and commenting on 
the importance of bacterial tests. Dr. Padgett referred to the economic ad- 
vantages of his method in saving the patient time and expense. 

IV. Hypospadias, a Eeport on the Use of a Depilated Scrotal Flap, Harry P. 
Eitchie, St. Paul, Minn. — Dr. Eitchie thought that the reason for the multiplicitj' 
of operations for hypospadias was the fact that the problem has been ap- 
proached on a regional basis. The nature of the problem, he believed, was not 
dissimilar from many other situations in the body where loss of tissue required 
reconstruction by mobilization either of adjacent tissues or their transplant from 
more distant areas. He then described the advantages and disadvantages of a 
number of the operative procedures which have been used and urged as .superior 
the operation utilizing flaps cut from the genitals. An illustrated case report 
showing the use of a tubed scrotal flap was presented. 


Discussion. — Gatewood, Chicago, 111., believes Eitchie ’s operation is sound but 
has seen many failures with various operations. He does not believe the growth 
of hair within these channels is as serious a complication as many have believed. 
J. B. Bro-wn, St. Louis, Mo., feels that a method which makes more skin available 
is an advantage. He emphasized the importance of the first stage and the avoid- 
ance of injur}' to the corpora caverno.sa. E. C. Padgett advocated the use of the 
Foley catheter as an aid in keeping the child dry. Dr. Ritchie agreed with Dr. 
Brown on the importance of proper release of the penile adhesions and described 
further the diflicultie.s encountered in the case in question. 


V. Hemorrhagic Tendency in Jaundice, -With Special Eeference to Its Treat- 
ment With Vitamin K, Waltman Walters and Albert M. Snell (by invitation), 
Rochester, Minn. — Dr. Snell outlined the present concept of the causes of bleeding 
in jaundiced patients or in persons with biliary fistula. This complication, he 
argued, was duo to a deficiency of prothrombin, which in turn was the result of a 
lack of vitamin Iv. Failure of vitamin K absorption, he .said, could be explained 
on the basis of the exclusion of bile from the intestine and the associated damage 
to the liver. He presented a series of operative eases showing the decrease in 
prothrombin and the effect of the administration of vitamin K and bile salts in 
establishing and maintaining a normal level of prothrombin preoperativelv and 
postoiierativcly. He mentioned briefly the method of obtaining vitamin K either 
from extracts of rotted fish meal or alfalfa. 


ianndCror''^ O" 800 cases of 

J re observed at Northwestern Universitv showinir that tmstnr.n f i i ,• 

controlled with bile salts and vioste'rol. He aLo dis"^'?! i 

of a lack of vitamin V. He suggested blood transfusion and in(ravenr^'’f''""° 


Review of Recent Meetings 


llEPORT OV AYESTERN SURGICAL ASSOCIATION, 
FORTY-EIGHTH ANNUAL MEETING, DEC. 2 AND 3, 1938, 

OJIAHA, NEB. 


J. JI. AIcCaughax, j\I.D., St.'Loui.s, jMo. 

('From f/ir Dejmrtmnit of Hutdctii, SI. Louis Univcrsily School of McdicincJ 


I. Cystography in the Study of Difficulties Pollowing Prostatic Surgery, Theo- 
dore H. Sweetser, !^^iIlIlcapolis, itinii. — Dr. Swoetscr showed some excellent cysto- 
grams obtained by means of injecting air through a uretliral catheter into the blad- 
der. He emphasized tliat cy.stography was a valuable guide in the treatment of 
prostatic obstruction; also that it was of value in diagnosis in patients with various 
complaints after prostatectomy. He furtlior advocated its use as a follow-up after 
secondary treatment of postprostatectomy sequelae. 

Discussion.— Verne Hunt, Los Angele.s, Calif., stressed the value of pre- and 
postoperative cystograms. He regards air as safe and simple but is loath to rely on 
it, preferring the opaque media as having more universal application. At any rate, 
he said the cystogram should be considered only one part of the examinution. 
W. J. Carson,' Milwaukee, Wis., prefers intravenous retention cystograms. Par- 
ticulnrlv, he likes to avoid the catheter in the presence of pyuria. The question of 
air embolism was raised by Dr. Carson. T. H. Sweetser, in closing, said he felt 
there was little danger of air omboli.sm. In his experience radio-opaque solutions 
have not been as accurate as air. 


II An Improved Incision for the Badical Operation for Carcinoma of the 
Breast, Neil J. Maclean, Winnipeg, Canada.— Dr. iMaclean discussed a new incision 
for radical operation for carcinoma of the breast. After discussing the impor- 
tance of wide skin removal, he enumerated the difficulties of subsequent closure 
and showed illustrations of his technique which was essentially a T-incisiou with 
the vertical limb of the T directed laterally toward the axilla. The closure of the 
flaps, he said, now can be made without unsafe tension as is often the case with 
either the Halstead or other types of vertical incisions. 


„ „ „ TVnn obiects to any incision which places 

Discussion.— T. Orr, Kansas City, Kan., oojecis y n 

the scar across the axilla and said there was no one incision sa isfactory for all 
brea t cancers. A. E. Benjamin, Minneapolis, Mmn., chooses the incismn best 
S to case. He questioned the resulting axillary sear in Dr. Maclean ’s incision, 
suitea ro i i,pI;pvps Dr Maclean’s incision suitable for early 

J. P. Percy, Los Angeles Ca if He stated that “cosmetics 

cases but personally pre ers o ea Maclean, in closing, stated he 

had no place m tie rea men ‘ involvement of the axilla. He has not 
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the Chicago area. He then discussed the pathogenesis, pathology, differential 
diagnosis, and treatment. W. Cole, St. Paul, Minn., emphasized the rarity of the 
lesion and the danger of confusion -with osteomyelitis. Dr. Meyerding exhibited 
slides of additional cases. 

IX. Nonparasitic Cysts of the Liver; A Report of Two Cases and an Analysis 
of the Literature, John M. McCaughan, and Louis J. Rassieur, St. Louis, Mo. — 
Dr. McCaughan reported two cases of nonparasitic liver cyst. The several theories 
which attempt to account for the origin of these cysts were mentioned briefly. A 
review of the literature and an analysis of a large number of the reported cases 
was made. This latter was done to see if a correlation of symptoms, physical 
and pathologic findings would yield data of diagnostic value. Treatment and its 
relation to the end results were discussed. 


Discussion. — Dr. Bassieur discussed the difliculties of differential diagnosis and 
the need to have the condition in mind. He also outlined the method of treat- 
ment. F. F. Attix, Lewistown, Mont., cited an unpublished case of his own and 
exhibited some excellent illustrations showing the operative technique employed. 
R. Bartlett, St. Louis, Mo., reported also two unpublished cases and felt that in 
one instance had the cholecystogram not been misinterpreted a correct diagnosis 
might have been made. Dr. McCaughan cited the recent experimental work of 
Bogetto in Italy on the experimental production of single and multiple cysts of 
the liver in rabbits by the transplantation of gall-bladder epithelium to the liver. 

X. Single Trauma as an Etiological Factor in Carcinoma, William E. Leighton, 
St. Louis, Mo. — Dr. Leighton presented an abstract of cancer histories from the 
Barnard Free Skin and Cancer Hospital with antecedent single trauma. No case 
was complicated by medicolegal or compensation considerations. He dealt with 
the evidence for and against single trauma as an etiologic factor in carcinoma. 

Discussion. — H. Davis, Omaha, Neb., said that absolute proof was very difficult 
to obtain. He cited that a comparative studj* of war records did not indicate a 
higher evidence of cancer than that common to the general population in the same 
age group. Dr. Leighton exhibited photogr.aphs of two patients who developed 
epitheliomas on the face after razor cuts while shaving. 


XI. Indications for Splenectomy in Children, George B. Packard, Denver, Colo. — 
Dr. Packard reviewed case reports of twenty splenectomies in young children. 
His scries included patients with familial hemolytic uterus, idiopathic purpura 
hemorrhagica, splenic anemia, and splenomegaly with gastric bleeding. He also 
commented on other anemias possibly related to splenic disease and on Gaucher’s 
disease. Following this he considered the criteria of positive indications for 
splenectomy and the preoperative and operative treatment. 


Discussion.~A. Montgomery, Chicago, III., remarked that Dr. Packard’s paper 
was timely because splenectomy has been performed somewhat indiscriminatelv. 
Mention should bo made of splenectomy for trauma and for tumors of the spleen, 
^orge Curtis, Columbus, Ohio, said he had made special blood studies and exam- 
inaliou of the splenic pulp and bone marrow in fifty-two splenectomies in an at- 
empt to correlate these factors witii the clinical course but the results were not 
ng. c. Johnston, Detroit, Mielu, referred to several cases of icterus nen 
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antihomorrhngic factor for cliicks in pure ftsh oils. He had no experience rvith 
tlic Ivy bleeding time bnt did not think there had been any conclusive demonstra- 
tion of the otToct of vitamin P deficiency. He agreed n-ith Dr. :McNen]y on the 
importniico of proper preoperative preparation. F. W. Bancroft, Hew Tork, H. T., 
recalled the work of Quick on prothroinliin in when it was suggested that 
blooding might be due to a protein dcficicnc.v. He also advocated the use of 
vitamin K. 


VI, Anesthesia, Anesthetic Agents, and Surgery, Erwin E, Schmidt, Madison, 
Dr. Schmidt said that the science of anesthc.sia, together with the art, has 
advanced tremendously in the last fifteen years, based on Tcscarch and better 
knowledge of basic science, so that it is a distinct field in medicine. The best 
anesthesia which may bo obtained in the various hospitals will depend, he be- 
lieves, upon the difTcrent factors involved; namely, equipment, training of the 
anesthetist, and training of the surgeon. The latest developments in anesthesia 
were briefly described. The application of this newer knowledge, together with 
the introduction of an anesthetist into the surgeon’s team and the role that the 
surgeon has to play for the fullest working-out of this now cooperative endeavor, 
was described. 


Discussion. — ^W. H. Cole, St. Paul, Minn., considered Dr. Schmidt’s emphasis of 
closer cooperation between surgeon and anesthetist as highly important. He dis- 
cussed the value of oxygen therapy, the blood pressure level during anesthesia, and 
the proper choice of preancsthetic drugs. Gatewood, Chicago, Dh, discussed the 
importance to the surgeon of an understanding of the four planes of anesthesia 
and urged that surgeons aid in the development of facilities for training anes- 
thetists. T. H. Sweetser, INtinncnpolis, Minn., questioned the use of other anes- 
thesia in elderly individuals. J. F, Percy opposed the indiscriminate use of bar- 
biturates preoperatively and cited a fatal case in which the patient had been 
given ten or twelve diiterent agents. He preferred ether in his own practice. 
Dr. Schmidt emphasized the need for judgment in the selection of the anesthetic 
agent to fit the particular patient's need. He recommended Gudel's monograph 
for the fundamentals of anesthesia. 


VU. Tumors of the Neck, William Boyd (guest speaker), Toronto, Canada. 
Dr. Boyd, introduced by N. J. Maclean, Toronto, Canada, discussed the diagnosis 
of tumors of the neck. He stressed the importance of approaching the diagnostic 
problem with orderly thinldng. In respect to various classifications of tumors 
of the neck he mentioned two human traits common to most classifiers; namely, 
those who “split” and those who “lump.” He then presented a systematic 
classification of tumors of the neck and described the pathogenesis, pathology, 
and differential diagnostic features of each. His presentation was augmented by 
many excellent photographs. Particularly good were several taken from Dr. 
Hertzler’s monograph. 


vm The Diagnosis and Treatment of Ewing’s Tumor, Henry W. Meyerding, 
■ochester Minn.-Dr. Meyerding reviewed the cases of Ewing’s tumor encountered 
t the Mavo Clinic for a period of more than twenty-five years. He explained 
Lt this lesion was frequently confused with osteomyelitis by surgeon, roent- 
enologist, and even by the pathologist. The response to roen gen radiation was a 
ia^oSic test of great value. Dr. Meyerding then dealt nuth the choice and re- 
ultTof treatment by irradiation, surgery, and a combination of the tno. 

T? D qchrock Omaha Neb., presented a case in which both osteo- 

ij-ehtis and Dim _ distribution of Enmg's tumor, osteogenetic 

U., exhibited sbd 



REVIEW OP RECENT MEETINGS 


471 ■ 


the Chicago area. He then discussed the pathogenesis, pathology, differential 
diagnosis, and treatment. W. Cole, St. Paul, Minn., emphasized the rarity of the 
lesion and the danger of confusion with osteomyelitis. Dr. Meyerding exhibited 
slides of additional cases. 

IX. Nonparasitic Cysts of the Liver; A. Beport of Two Cases and an Analysis 
of the Literature, John M. McCaughan, and Louis J. Kassieur, St. Louis, Mo. 

Dr. McCaughan reported two cases of nonparasitic liver cyst. The several theories 
which attempt to account for the origin of these cysts were mentioned briefly. A 
review of the literature and an analysis of a large number of the reported cases 
was made. This latter was done to see if a correlation of symptoms, physical 
and pathologic findings would jdeld data of diagnostic value. Treatment and its 
relation to the end results were discussed. 

Discussion. — ^Dr. Bassieur discussed the difficulties of differential diagnosis and 
the need to have the condition in mind. He also outlined the method of treat- 
ment. P. P. Attix, Lewistown, Mont., cited an unpublished case of his own and 
exhibited some excellent illustrations showing the operative technique employed. 
B. Bartlett, St. Louis, Mo., reported also two unpublished cases and felt that in 
one instance had the choleeystogram not been misinterpreted a correct diagnosis 
might have been made. Dr. McCaughan cited the recent experimental work of 
Bogetto in Italy on the experimental production of single and multiple cysts of 
the liver in rabbits by the transplantation of gall-bladder epithelium to the liver. 

X. Single Trauma as an Etiological Pactor in Carcinoma, 'WilUam E. Leighton, 
St. Louis, Mo. — Dr. Leighton presented an abstract of cancer histories from the 
Barnard Free Skin and Cancer Hospital with antecedent single trauma. Ho case 
was complicated by medicolegal or compensation considerations. He dealt with 
the evidence for and against single trauma as an etiologic factor in carcinoma. 

Disciissioji, — H. Davis, Omaha, Neb., said that absolute proof was very difidcult 
to obtain. He cited that a comparative study of war records did not indicate a 
higher evidence of cancer than that common to the general population in the same 
age group. Dr. Leighton exhibited photographs of two patients who developed 
epitheliomas on the face after razor cuts while sharing. 


XI. Indications for Splenectomy in Children, George B. Packard, Denver, Colo. — 
Dr. Packard reviewed case reports of twenty splenectomies in young children. 
His series included patients with familial hemolytic uterus, idiopathic purpura 
hemorrhagica, splenic anemia, and splenomegaly with gastric bleeding. He also 
commented on otiier anemias possibly related to splenic disease and on Gaucher’s 
disease. Following this he considered the criteria of positive indications for 
splenectomy and the preoperntive and operative treatment. 


Dkeussion.—A. Montgomery, Chicago, 111., remarked that Dr. Packard’s paper 
was timely because splenectomy has been performed somewhat indiscriminatelv 
Mention should be made of splenccton.y for trauma and for tumors of the splcem' 
George Curtis, Columbus, Ohio, said he had made special blood studies and exam- 
inat.on of the splenic pulp and bone marrow in fifty-two splenectomies in an at- 
tempt to correlate these factors with the clinical course but the results were not 
sinking. C. Johnston, Detroit, Mich., referred to several eases of L J 
nntorum gravis in which the blood elmnges were investinatml ff 
E. Miller, Chicago, 111., made a .sngge.stioii for imnroiri.r f f operation. 
Kssoutially his procedure is to retract the stomach out ot the technique. 
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XII. Technical Notes on Pediatric Surgery: (1) Hypertrophic Pyloric Stenosis 
and (2) Congenital Indirect Inguinal Hernia, Stanley J. Seeger, Jlihvaukce, IVis. — 
Dr. Seeger stated that he considered the llamstcdl operation the standard treat- 
ment for lij-jicrt ropic pyloric stenosi.s. He discussed the prevention of wound dis- 
ruption and stressed the importance of the high incision. The necessity for a 
proper appreciation of the anatomic arrangement in the pyloric area he regarded 
as essential if one were to avoid failure to relieve the obstruction. Puncture of 
the duo^denum at operation, he said, was not serious unless it went unrecognized 
and unrepaired. He then showed illustrations of the proper technique. Dr. Seeger 
spoke of the technical steps in dealing with the processus vaginalis in congenital 
inguinal hernia and stressed basic anatomic considerations. 


Hwcii.wio)i.— Albert Montgomery, Chicago, til., agreed with Hr. Seeger on the 
superiority of the high incision but noted that he has seen wounds disrupt in 
spite of this. He described a method of palpating for these pyloric tumors. He 
tests for puncture wounds of the duodenal mucosa by pouring saline solution into 
the wound and looking for escaping gas bubbles. He prefers not to make traction 
on the cord and testis in hernia but to facilitate dissection by Bevan’s technique 
of injection of water. J. C. Masson, Bochester, Minn., said that accurate closure 
of accidental perforations of duodenal mucosa should be done. In two cases he 
followed this with a gastroenterostomy. He also prefers general anesthesia. In 
those hernias he likes to wait until the child is walking (2 to 3 years of age). 
Koland Hill, St. Louis, kto., stressed the importance of careful preoperative 
preparation. He prefers the Ram.stedt operation and cited a case dying of pneu- 
monia months after operation. Micro.scopically the tissue had healed perfectly. 
He feels that the hernia should be taken care of, surgically at least, by the age 
of 0 years. Potts, Chicago, 111., discussed methods of preoperative management 
and cautioned against the excessive palpation of the pyloric tumor. W. H. Cole, 
St. Paul, Minn., discussed the feeding and other factors in postoperative man- 
agement. B. S. Sanders, Memphis, Tenn., has modified the customary incision. 
He makes a vertical incision in the skin and rectus fascia and displaces the muscle 
laterally. He then divides the transvcrsalis and peritoneum transversely. W. 
Bartlett, St. Louis, Mo., said that he had used this same incision with good re- 
sults. Hr. Seeger described methods of wound closure to avoid disruption. He 
stated that he had as.sisted in ten g.i.ctroenterostomies in infants. There was one 
death, but results in the others wore satisfactory. 


XIII. The Influence of Sutures on Operative Wounds, Clifford TT. Collins, and 
J. E. Bellas (by invitation), Peoria, III— Dr. Bellas reported results of his re- 
searches on a new nonsuture material of nonaninial origin which he called 
plastigut. He demonstrated by means of photomicrographs the differences in 
tissue reaction with catgut silk and plastigut and explained that the first two, 
being foreign bodies of protein origin, always reactod more or less intensely, which 
in turn tended to hinder priniarj- repair. He defined the charactenstic of the 
hvpothetical ideal suture and concluded from his experimental and clinical studies 
that in plastigut this ideal had been most nearly attained. 


DiscKssion.-DT. Collins compared the results wifli catgut, wire, and plastigut and 
found the last superior. The incidence of healing by first mtcntion was increased 
and the patients could be out of bed at an earlier date. E Sctaidt Madison, 
Wis enumerated the criteria for the ideal suture material. He used plastigut 
r/ exp«imental animals and humans with good resul s. W. J Thompson, .St. 
T o, df Mo agreed in condemning the use of catgut and silk He reviewed some 
1 ovnerimental and clinical work wit), a new type of suture material ob- 
personal c.vhibited .slides to show satisfactory results. 
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material similar to Dupont’s lusite. In commenting on Dr. Thompson’s work he 
questioned whether an absorbable material in the ver3' nature of things could 
ever be entirelj' without reaction. He suggested that it might be verj' much de- 
layed with Dr. Thompson ’s material. H. K. Bonn, Los Angeles, Calif., exhibited 
specimens of tubulized chromic catgut which he thought ideal for .suturing a 
divided ureter or common duct. 


XIV. A Simple, Efficient Method to Diminish the Incidence of Primary and Sec- 
ondary Infection in Surgical Wounds, Reginald H. Jackson and Reginald H. Jack- 
son, Jr. (bj' invitation), Madison, Wis. — ^Dr. Jackson, Sr., reviewed the methods 
of Hart and others to diminish air-borne infections in surgical wounds bj^ steriliz- 
ing the air and considered other factors involved in primarj' wound healing. He 
proposed a simple method which in his experience has given satisfactor3' results. 
The method of Jackson was based on observation of frequent primar3' healing 
after soap and water cleansing of accidental wounds known to be contaminated. 
He used a soap made of S03' bean oil and corn oil, saponified with potassium salts. 
Had 200 consecutive cases without a single infection. He then exhibited moving 
pictures in color showing the technique. 

Discussion- — Dr. Jackson, Jr., described the technique used b3' them in taking 
their moving pictures. 0. H. Wangensteen, Minneapolis, Minn., recalled Listerian 
times and then questioned the advisabilit3' of permitting large numbers of visitors 
to witness operations. He also discussed the problem of masks and adequate bac- 
teriologic control of the operating room and its equipment. H. W. Trusler, In- 
dianapolis, Ind., has utilized the same principle of cleansing tissue advocated b}' 
Dr. Jackson. He cited a case of a skin graft which failed, he thought, because of 
Streptococcus hemolyticus organisms probabl3' hidden in the scar. M. L. Mason, 
Rochester, Minn., cited the rate of growth of various organisms in tissues as a reason 
for earl3' mechanical cleansing with soap and water. Dr. Jackson, Sr., emphasized 
again that there was no particular bactericidal virtue in the soap itself, but that 
careful mechanical cleansing was essential for best results. 


XV. Experiences With Employment of Suction in the Treatment of Acute In- 
testinal Obstruction: A Reiteration of the Indications, Contraindications, and 
Limitations of the Method, Owen H. Wangensteen, Minneapolis, klinn. — Dr. 
Wangensteen reviewed his experiences since 1931 in the treatment of acute in- 
testinal obstruction b3’ means of suction applied to an indwelling duodenal tube. 
This included consideration of the indications, contraindications, and the lim- 
itations of the method and the importance of correlating well all clinical and 
roentgen data. He emphasized most particularl3- the importance of accurate dif- 
ferential diagnosis. An effort, he said, should be made to answer the following 
questions before blindlr- instituting treatment: (1) Is there intestinal obstruc- 
tion? (2) Is strangulation present? (3) Is the obstruction in the small or large 
intestine? (4) Is the obstruction complete or incomplete? Ho then presented 
istatistics showing the comparative results in l.oC cases of acute mechanical ob- 
struction. There were 57 cases in which suction alone was emplo3-ed. The mor- 
tality in the entire group was approximately IS per cent. The mortalitv in the 
cases decompressed satisfactorilr- In' .suction was 7 per cent. 


DncH.«;o„._E. Schmidt. .Madison, Wi.s., discussed the underlying phv.siologr- 
uocheniistry in relation to inte.slinnl obstruction. He sought for' an 
p anatioii of such svmptoms as colic and slow pulse He advocated ft n 
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XII. Technical Notes on Pocllatric Surgery: (1) Hypertrophic Pyloric Stenosis 
and (2) Congenital Indirect Inguinal Hernia, Stanley J. Seeger, IMilwaukec, Wis.— 
Dr. Scogor stated that lie considered the Rarnstedt operation the standard treat- 
ment for ll^']lort^opic pyloric steno.si.s. He discii.s.sod tlic prevention of wound dis- 
ruption and stressed tlie importance of the high incision. The necessity for a 
proper appreciation of the anatomic arrangement in the pyloric area he regarded 
as essential if one wore to avoid failure to relieve the obstruction. Puncture of 
the duodenum at operation, he said, rva.s not serious unless it went unrecognized 
and unrepaired. He then showed illii.slrntion.s of the proper technitjuc. Dr. Seeger 
spoke of the tcchnicnl steps in dealing with the processus vaginalis in congenital 
inguinal hernia and stressed iiasie anatomic considerations. 


Discussion.— AXbett Montgomery, Chiengo, 111., ngreed with Dr. Seeger on the 
superiority of the liigh incision Imt noted that lie has seen wounds disrupt in 
spite of this. He described a method of palpating for these p 3 'loric tumors. He 
tests for puncture wounds of the duodenal mucosa bj' pouring saline solution into 
the wound and looking for escaping gas bubble.s. He prcfer.s not to make traction 
on the cord and testis in hernia but to facilitate dissection In- Sevan’s technique 
of injection of water. J. C. Masson, Rochester, Minn., said that accurate closure 
of accidental perforations of duodenal mucosa should be done. In two cases he 
followed this with a ga.stroonterostomr*. He also prefers general anesthesia. In 
these hernias he likes to wait until the child is walking (2 to 3 j-ears of age). 
Roland Hill, St. Louis, Mo., stressed the importance of careful preoperative 
preparation. Ho prefers the Bamstedt operation and cited a case dj'ing of pneu- 
monia months after operation. Jlicroscopicall.v the tissue had healed perfectly. 
He feels tlmt the hernia .should be taken care of, surgicnll.v at least, bj- the age 
of 5 j’ears. Potts, Chicago, 111., discussed methods of preoperative management 
and cautioned against the excessive palpation of the pjdoric tumor. W. H. Cole, 
St. Paul, Minn., discussed the feeding and other factors in postoperative man- 
agement, B. S. Sanders, Memphis, Tenn., ha.s modified the eustomarj- incision. 
He makes a vertical incision in the skin and rectus fascia and displaces the muscle 
laterally. He then divides the transversalis and peritoneum transversely'. W. 
Bartlett, St. Louis, Mo., said that he had used this same incision with good re- 
sults. Dr. Seeger described methods of wound elo.suro to avoid di.sruption. He 
stated that he had assisted in ten gastroenterostomies in infants. There was one 
death, but results in the others were satisfactory. 


XIII. The Influence of Sutures on Operative Wounds, Clifford 17. Collins, and 
J. E. Bellas (by invitation), Peoria, Hh— Dr. Bellas reported re.sults of his re- 
searches on a new iionsuture material of nonanimal origin which he called 
plastigut. He demonstrated by means of photomicrographs the differences in 
tissue reaction with catgut silk and plastigut and explained that the first two, 
being foreign bodies of protein origin, alwaj'S reacted more or less intensely', which 
in turn tended to hinder primary repair. He defined the characferiMic of the 
hypothetical ideal suture and concluded from his experimental and clinical studies 
that in plastigut this ideal had been roost nearly attained. 


niscussion.-Dr. Collins compared the results with catgut, wire, and plastigut and 
found the last superior. The incidence of healing hy first ”'<ention was increased 
and the patients could be out of bed at an earlier date. E Sctoidt Madison, 
Wis enumerated the criteria for the ideal suture material. He Iiad used plastigut 
in experimental animals and humans with good ’ J?' Thompson, .St. 

T ?Mo agreed in condemning the nse of catgut and siik He reviewed some 
mmrexperimental and clinical work with a new t.>Te of .sua.ro material ob- 
^ rLm animal membrane and e.vhibited .slides to show satisfactory results, 
tamed from a t was a nonanimal substance derived from plastic 
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material similar to Dupont’s lusite. In commenting on Dr. Thompson’s rvork he 
questioned Tvhether an absorbable material in the very nature of things could 
ever be entirely without reaction. He suggested that it might be very much de- 
layed with Dr. Thompson’s material. H. K. Bonn, Los Angeles, Calif., exhibited 
specimens of tubulized chromic catgut which he thought ideal for suturing a 
divided ureter or common duct. 

XIV. A Simple, Efficient Method to Diminish the Incidence of Primary and Sec- 
ondary Infection in Surgical Wounds, Reginald H. Jackson and Reginald H. Jack- 
son, Jr. (by invitation), Madison, Wis. — ^Dr. Jackson, Sr., reviewed the methods 
of Hart and others to diminish air-borne infections in surgical wounds by steriliz- 
ing the air and considered other factors involved in primary wound healing. He 
proposed a simple method which in his experience has given satisfactory results. 
The method of Jackson wms based on observation of frequent primary healing 
after soap and water cleansing of accidental wounds known to be contaminated. 
He used a soap made of soy bean oil and corn oil, saponified with potassium salts. 
Had 200 consecutive cases without a single infection. He then exhibited moving 
pictures in color showing the technique. 

Discussion — Dr. Jackson, Jr., described the technique used by them in taking 
their moving pictures. O. H. Wangensteen, Minneapolis, Minn., recalled Listerian 
times and then questioned the advisability of permitting large numbers of visitors 
to witness operations. He also discussed the problem of masks and adequate bac- 
teriologic control of the operating room and its eqtiipment. H. W. Trusler, In- 
dianapolis, Ind., has utilized the same principle of cleansing tissue advocated by 
Dr. Jackson. He cited a case of a skin graft which failed, he thought, because of 
Streptococcus hemolyticus organisms probably hidden in the scar. M. L. Mason, 
Eochester, Minn., cited the rate of growth of various organisms in tissues as a reason 
for early mechanical cleansing with soap and water. Dr. Jackson, Sr., emphasized 
again that there was no particular bactericidal virtue in the soap itself, but that 
careful mechanical cleansing was essential for best results. 

XV. Experiences With Employment of Suction in the Treatment of Acute In- 
testinal Obstruction: A Reiteration of the Indications, Contraindications, and 
Limitations of the Method, Owen H. Wangensteen, Minneapolis, klinn. — ^Dr. 
Wangensteen reviewed his experiences since 1931 in the treatment of acute in- 
testinal obstruction by means of suction applied to an indwelling duodenal tube. 
This included consideration of the indications, contraindications, and the lim- 
itations of the method and the importance of correlating well all clinical and 
roentgen data. He emphasized most particularly the importance of accurate dif- 
ferential diagnosis. An effort, he said, should be made to answer the following 
questions before blindly instituting treatment: (1) Is there intestinal obstruc- 
tion? (2) Is strangulation present? (3) Is the obstruction in the small or large 
intestine? (4) Is the obstruction complete or incomplete? Ho then presented 
statistics showing the comparative results in 1.16 cases of acute mechanical ob- 
struction. There were 57 cases in which suction alone was employed. The mor- 
tality in the entire group was approximately IS per cent. The mortalitv in the 
cases decompressed satisfactorily by .suction was 7 per cent. 

Discussion.— Schmidt, Madison, AVis., discu.ssed the underlying physiologv 
and biochemistry in relation to intestinal obstruction. He sought for an ex- 
planation of such symi.toms as colic and slow pulse. He advocated the method of 
treatment outlined by Dr. AVnngensteen and coneluded with a plea for earlier 
diagnosis. T. G. Orr, Kansas ('ity, Kan., considered Dr. Wangensteen ’s work the 
greatest contribution to the subject next to operation and urged use of the suction 
treatment but cautioned against overlooking cases of strangulation because of 
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tompomrj- improvement, lie did not believe nllcKod locn! irritation of the tube of 
more than minor importnuec. A. Montgomery. Chiengo, 111., quc.stioned erosion 
of the eaophagonl and gastric mnco.'in from irritation of the tube. Charles Johns- 
ton, Detroit, Mich., commended Dr. Wangensteen’s contribution nnd emphasized 
the importance of introducing the tube pn.st the pyloric ring, which in his hands 
Mns not always easy to accomplish. He cited eighty-seven cases of his own treated 
in this manner. Dr. Wangensteen described in detail hi.s technique of introducing 
the tube nnd securing duodenal intubation. lie answered Dr. Montgomery by 
citing a case which came to post mortem after fifty-six days of drainage. Ho 
erosions of the gastrointestinal mucosa were noted. 

XVI. Peptic Ulcer, Intractable or Recurrent, F. Gregory Connell, Oshkosh, Wis.— 
Dr. Connell’s paper dealt with the surgical management of intractable or recur- 
rent peptic ulcers. He considered the etiologic nnd pathogenic factors and the 
complications to which those ulcers nre subject. The pathologic physiology of 
hyperacidity was discussed and the necessity of diminishing the acid secretion 
rather than attempting solely to increase the neutralization factors was empha- 
sized. Therefore, lie advocated a combination of nonoperative (diet and antisecreta- 
gogues) nnd operative (vagus re.«eetion and partial funduseetomj') measures. 


Discussion. — C. S. Williamson, Green Bay, Wis., commented on the failures of 
operative and medical treatment. He said that hj-pcracidity per se was probably 
not important unless the normal mechanism for neutralization was deficient and 
in support of this view cited the experimental work of Mann and Williamson 
on duodenal drainage. J. Berman, Indianapolis, Ind., discussesd the relations of 
high gastric acid to nicer and cited experimental work of the stimulation to mucin 
formation by Brunner’s glands and the fact that low mucin values were found in 
patients with higli stomacli acids. He described a tj'pe of pyloroplastj' which lie 
favored. B. B. Best, Omaha, Neb., cited a recent case of intractable recurrent 
gastrojejunal ulcer in which he undertook an extensive resection. 


XVII. The Management of Megacolon, Claud F. Dixon and J. A. Bargen (by 
invitation), Eochester, Minn. — Dr. Dixon said that while sj’nipathectomy might be 
of value in the treatment of Hirschsprung’s disease in children and in patients 
under 20 years of age, in older individuals resection of the colon was the procedure 
of choice. In four of his cases treatment consisted in a removal of the entire 
colon with the exception of the lower sigmoid and rectum, after which the ileum 
was anastomosed to the rectosigmoid. The operative technique was demonstrated 
in a colored moving picture. The results from this type of management, ho de- 
clared, had been most encouraging. 


Discussion.— W. T. Peyton, Minneapolis, Minn., defended S3'mpathectomy for 
megacolon and stated that while there might not be anatomic return to normal j-ot 
function may be improved. The general mortalitj' of exteriorization, he felt, 
was too high. He advocated further stndj' of ganglion cells in these cases. Dr. 
Dixon agreed that good function maj* follow sj-mpathectom^- in selected cases 
but regarded appendicostomy as inferior to either svmpatlicctonyv or resection. 


q^jje Surgical Significance of the Motor Activity of the Human Stomach, 
fteoree M. Curtis nnd Frank E. Hamilton (by invitation), Columbus, Ohio.— Dr. 
Hamilton reported studies on the motor activity of the .stomacli, fir.st 

Tl onrmal conditions and then the effects of unilateral and bilateral splanchnic 
vLotomv, herniorrhaph.v, .and cliolccystcetomy. Ho reported that 
resection, • g ^^tivitv of the stomach, while immedintcb- following 

biliary disease was decreased up to three days; suh.seqiiontly, „ 

a laparotomi gasm'' 
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hypermotility ensued. This increased activity was associated with the occurrence 
of ' ‘ gas pains. ’ ’ The effects of morphine, atropine, ephedrine, and prostigmin 
upon the disturbed postoperative motility were investigated. 

Discussion.- — ^T. Orr, Kansas City, Kan., discussed the clinical applications of 
Dr. Hamilton’s researches and cited his personal interest in the action of morphine 
and prostigmin on the stomach and intestines. Gatewood, mentioned similar 
experiments in which he engaged several years ago. The results were somewhat 
different. He thought that the same patient might give variable results at dif- 
ferent times. Dr. Hamilton answered Dr. Gatewood on the variability of results 
in the same patient by citing a case of vagotomy which gave identical results 
after an interval of two years. 

XIX. Glimpses Into the History of Surgery (Presidential Address), Casper F. 
Hegner, Denver, Colo. 

XX. The Treatment of Penetrating Wounds of the Lung, John M. Foster, Jr., 
Denver, Colo.— Dr. Foster called attention to the fact that the real mortality fol- 
lowing lung penetrations occurred within a few minutes to a few hours following 
the accident as a result solely from a sudden, massive hemothorax and that any 
expectant means of treatment was obviously doomed to failure. The treatment 
of choice in his experience was earlj' aspiration of the pleural blood with re- 
placement by air. The advantages and technique of the collapse therapy were 
discussed in detail and illustrated with case reports. 

Discussion. — ^W. D. Gatch, Indianapolis, Ind., emphasized the value of auto- 
transfusion and in desperate cases made the suggestion that the aspirated blood 
be citrated and part set aside for later use. G. E. Cheley thinks mortality still 
is too high, urges earlier diagnosis of exact nature of injury. He preferred sur- 
gerj' in the severer forms with large vessel injury at the hilus of the lung. J. D. 
Bisgard, Omaha, Neb., asked about air embolism. O. H. Wangensteen, Minne- 
apolis, Minn., suggested that the coexistence of an unsuspected bronchial fistula 
might be the cause of the “irreducible minimum’’ in mortality figures. He urged 
early recognition of this complication. R. T. Vaughn, Chicago, 111., likewise asked 
about the danger of air embolism. C. F. Hegner, Denver, Colo., described in detail 
the technique of the procedure. He felt that the compression would close a bronchial 
fistula. He stressed the point that the simplicity of the technique and apparatus 
needed made the method available anywhere and to anyone; whereas, the radical 
operation called for a high degree of experience and skill. Dr, Foster thought the idea 
of citrating part of the aspirated blood a good one. He said he had never seen air 
embolus follow the injection. He also described the technique of injection in 


XXI. Compound Fractures Around the Elbow Joint, Illustrated With Lantern 
Slides, William R. Cuhhins, Chicago, 111.— This paper discussed the treatment of 
compound wounds from an operative standpoint, from a prophylactic standpoint 
■crith tetanus and gas antitoxin, and submitted a new method for extension which 
esseatmlly w.as the insertion of an ordinary screw tjTe of hook into the ulna 

musS° technique of suturing the olecranon to the triceps 

cle. In dealing with compound fractures he urged thorourfi meePn,.- 
c eansiug and complete debridement of the wound which was then to I 
>oo’’ely. Dressings, he said, should be of drv sterile gauze Td y V. ® 
every six hours to promote capillary drainage. IccLSe 1^0 r ^ 

? * ^’°"e fragments he considered secondary in importance t ® /‘PP’’e^™cDon 

Ho preferred to give gas bacillL and f ‘’*°eough cleans- 
nssivc doses rather than in the cu.stomnry prophvlncfic nm antitoxin in 

us method of treatment for active gas bacillus infections’!" 
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Discussion. T. D. Dickson, Kansas City, Mo., stressed the importance of early 
recognition and immediate treatment. His experience with ordinary prophylactic 
doses of serum in these cases of potential gas bacillus infection ha.s been satis- 
factory. J, Jackson, Madison, Wis., discussed injury to the brachial artery in 
anterior and posterior elbow joint dislocations and cited a personal case in which 
he successfully anastomosed a severed brachial artery. E. L. Gilcreest, San Fran- 
cisco, Calif., commented on the importance of elevation of the elbow joint and 
proper position of the forearm, and also on the value of beginning earlv motion 
in fingers and toes. L. F. Barney, Kan.sa.s City, Kan., asked about debridement 
after a twenty-four-hour lapse. Dr. Cubbins said it was his practice to remove 
all dead or dying tissue when found. 

XXII. Repair of Eversion of Vagina, With or Without Pelvic Viscera, Lester 
D. Powell, Des iloines, In. — Dr. Powell described an operation which utilizes 
the rectus fascia for the support of the vaginal vault or pelvic structures. His 
operation essentially' is to dissect out a triangular flap from the rectus fascia. This 
flap is bisected and next the two halves are carried into the pelvis where they 
are attached either to the uterus, the cervical stump, or the tissues of the vaginal 
vault, as the ease might be. 

Disaission. — 0. J. Fay, Des Moines, la., said that he had seen and examined 
both of Dr. Powell’s eases. He had also used the operation on one patient with 
satisfactory results. V. C, Hunt, Los Angeles, Calif., thought Dr. Powell’s op- 
eration possessed certain advantages over other procedures, particularly where 
the cervical stump could not be brought up for fixation. Dr. Powell said he 
would rather not have it referred to as the Powell operation until it had proved 
its worth. 

XXIII. Giant Cell Tumor of the Humerus, Percy D. Peabody, Webster, S. D.— 
Dr. Peabody reported a case which became malignant after having been diagnosed 
as nonmalignnnt by e.xperienced pathologists who studied the biopsy specimens and 
even the complete amputated specimen. Disarticulation of the shoulder was done 
and this was followed by rapid recurrence in the operative scar and early lung 
nietastasi.s. 

Wallace Cole, St. Paul, Minn., quoted Dr. Gescliichter on the 
relative benign character of giant cell tumors but suggested that a small area of 
malignancy must have been overlooked. He urged closer correlation of the clin- 
ical radiographic, and pathologic data. M. Henderson, Kochestor, Mum., recalled 
his own impression of this case and emiineratcd some of the difficulties e.xperienced 
in its study. K. Speed, Ciiicago, III., reported a ease of Ins own in which a giant 
cell tumor was removed locally and five years later recurred with evidence of inguinal 
node involvement. Amputation was done but sections were not yet available. He 
thought either an osteogenetic sarcoma or a malignant degenerative process in the 
giant cell tumor likely. 



REPORT OF THE ANNUAL MEETING OF THE RADIOLOGICAL 
SOCIETY OP NORTH AMERICA AT PITTSBURGH, PA., 

NOY. 28— DEC. 2, 1938 

Leo 6. Rigler, M.D., Minxe.4polis, jMixn. 

(From the University of Minnesota) 

A t the annual meeting of the Radiological Societj' of North America many 
important papers on roentgen diagnosis and radiation therapy were pre- 
sented. Only those of particular surgical interest will he reviewed here. 

The value of the upright position in Gall Bladder Examinations was recapit- 
ulated by Alice Ettinger, Boston, Mass. She reviewed the work of Akerlund and 
Bernstein and brought out the importance of this maneuver in the detection of 
small stones. In this manner is demonstrated the layering of bile in the gall 
bladder and the method by which concentration occurs. Cholesterin stones n-ill 
float in iodine-containing bile, but not in normal bile. George Levene, B. M. 
Lowman, and E. G. Wissing, Boston, Jlass., discussed the Roentgen Diagnosis, 
of Strawberry Gall Bladder, pointing out that many cases of cholesterosis are 
diagnosed as normal by ordinary cholecystographie methods. They laid down cer- 
tain criteria for the roentgen differentiation of the strawberry gall bladder from 
chronic cholecystitis, but failed to indicate convincingly how these findings dif- 
fered from the normal. 

The Roentgen Diagnosis of Union in Fractures of the Femoral Neck was dis- 
cussed by L. H. Garland, San Francisco, Calif., who emphasized the difiiculty of 
determining bony union in such cases. He believes that union cannot be predicted 
with certainty in less than twelve months after the injury, that weight-bearing 
must first be undertaken, and that bone trabeculae must be observed to extend 
acro.ss the fracture line before union can be established. Garland warned against 
appearances in the roentgenogram which simulate bony union. 

A symposium on Low Back and Sciatic Pain was presented by a number of 
essayists. M. N. Walsh, of the hfayo Clinic, detailed the clinical and neurosurgical 
aspects of herniation of the intervertebral disk, emphasizing the frequency- of this 
condition as a cause of low back pain. He presented data on 300 cases in which 
332 herniations of the disk had been diagnosed. The use of clinical criteria, such 
ns intractable low back pain or sciatica, the reversed Quackenstedt test, and the 
character of the spinal fluid, to select patients for myelography was detailed. 
P. B. Steele, Pitt.sburgh, Pa., emphasized the frequency of low back pain in the 
presence of normal roentgenograms, while R. S. Broiner, Philadelphia, Pa., demon- 
.strated the numerous congenital anomalies and anatomic variations which might bo 
observed roentgenologicnlly, but who.se clinical significance was not establi.shcd. 
W. E. Chamberlain and B. R. Young, Philadelphia, Pa., reported on 150 ca.ses 
of myelography, using O, as a contr.-ist medium. They find it satisfactorv in 
many cases both for the diagno.sis of intervertebral disk herniation and for cord 
tumors. It has the advantage that it is free from deleterious effects or dangers 
and when serious doubt occurs the e.xamination may be repeated using lipiodol. 
They emphasized the importance of posture in the demonstration of ruptured 
disks, b oth during roentgen examination and at operation. J. D. Camp of the 
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Mayo Chnic, reported roentgen examination by myelography in 253 cases of spinal 
cord lesions, including 205 cases of ruptured intervertebral disk, 5 cases of 
thickened ligamontum flavum, and 43 cases of spinal cord tumor. The accuracy 
of diagnosis using 5 c.c. of lipiodol is extremely high both as to localization and 
ns to the nature of the lesion. He believes there is no real harm done by myelog- 
raphy with iodized oil and is doubtful whether myelography with 0. is sufficiently 
accurate to justify its use. In the discussion Garland reported on 35 cases ex- 
amined from one to twelve years after myelography witli 5 c.c. of lipiodol, 
in none of which could be found any .subjective or objective signs of cord or 
nerve injury due to the contrast substance. 

E. J. Eyan, New York, N. Y., reported sei'crnl cases of duodenal ulcer with 
the clinical sj-ndrome of gall-bladder disease. Ho believes duodenal ulcer and 
cholecystitis are frcquentl}' associated, the gall-bladder disease being caused 
by the inflammatory process in the duodenum. The Roentgenological Differential 
Diagnosis Between Diverticulitis and Cancer of the Colon was presented by 
E. Schatzki, Boston, Mass. He pointed out that this differentiation must be made 
preoperatively largely on the roentgen findings as these conditions can seldom be 
distinguished at operation. The high mortality of resection in cases of diver- 
ticulitis makes it vital to determine which condition is present. He detnUed the 
differential roentgen signs, emphasizing the importance of detailed examination 
of the local area with compression and "spot film" technique. The use of air 
is somewhat dangerous. In cases of obstruction in which the area of the lesion 
could not be filled with barium, he advocates preliminary cecostomy for relief 
of obstruction followed by re-examination roentgenologicaily within a week or 
two when the obstruction will usually hare been relieved and visualization of the 
involved area can bo obtained. 


George White, Boston, Mass., described a method of impregnating soft rubber 
drains, such as the Penrose or cigarette drain, with barium sulfate, thus making it 
opaque to roentgen rays. It is possible to determine the presence and location of 
such a drain in an empyema cavity even if it is filled with fluid. The various 
properties of such a rubber drain are not impaired by such chemical preparation. 


The papers on radiation therapy were presented largely in the form of sym- . 
posiums. Carcinoma of the breast was discussed by a number of essamsts. H. B. 
Hunt, N. F. Hicken, and T. T. Harris, Omaha, Neb., presented their work on 
roentgen diagnosis of breast diseases using contrast media. They advocate 
skiodau viscous (Winthrop) and CO, insufflation. E. E. Whitmore, Washington, 
D. G., detailed his obser%'ations on the dissemination and metastasis of carcinoma 
of the breast by the use of whole organ sections. These demonstrate vividlj- 
the extensive infiltration of the breast tissue with cancer cells, in inflammator 3 ' 
carcinoma, the permeation of the lymphatics of tho breast and fascial plexus, 
and extension to the liver. F. E. Adair, New York, N. Y., advised tho use of 
aspiration biopsies of the breast in cases with palpable axillary glands followed 
bv nreoperative irradiation using verj- heavy doses of x-radiation. Six weeks later 
operation is done. This method is not used in the aged, in cases of lung fibrosis, 
or marked anemia. 


C F Geschlckter, Baltimore, Md., related his experiences with tlie use of sub- 
,tnne<ius pellets of estrin implanted in mice. By implanting m this manner long- 
nHnned slow absorption occurred and with relatively small doses ho produced 
!rv cancer Tto statistical analysis indicates a definite corroint.on between 
and the development of the tumors. He also pointed out the necessity 
I® inatiorof urine throughout tho entire mcnsfn.al cycle if proper assn.vs 

rproIaTare to be obtained. 
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A paper on Becovery Following Human Ovarian Irradiation was presented by 
H. W. Jacox, Pittsburgh, Pa., who reported a patient surviving live years after 
removal of a huge malignant ovarian tumor. In spite of extensive postoperative 
roentgen therapy followed by artificial menopause for three years, she later went 
through a normal pregnancy and puerperium and had a normal baby. 

J. B. Carty and B. S. Bay, New York, N. Y., demonstrated a method of low 
voltage roentgen therapy of neurological tumors, directly applied with a mobile 
apparatus in the operating room, after exposure of the tumor. Some favorable 
effects have been observed. J. F. Kelly, Omaha, Neb., also presented the results of 
treatment with a mobile apparatus at the bedside particularly in cases of acute 
peritonitis, gas gangrene, surgical parotitis, pneumonia, acute osteomjmlitis fol- 
lowing compound fractures, post-partum infection, Ludwig's angina, erysipelas, 
and other infections. M. W. Eerck and W. Harris, New York, N. Y., reviewed 
again their experiences with the roentgen treatment of bronchiectasis. In 80 
cases, 50 per cent have had practically complete cessation of cough, foul expec- 
toration, and toxemia. These patients achieve a social and economic rehabili- 
tation and exhibit a "dry” bronchiectasis as the end-result. 

A s 3 ’mposium on the differences between 200 k%'. and supervoltage roentgen 
tlierapj’ brought out the conflicting opinions of a number of investigators. 
H. Schmitz, Chicago, HI., reported on flve-jmar end-results in carcinoma of the 
uterus and breast and believes his results are distinctly better using 800 kv. 
as compared to 300 kv. x-raj's previously used. Likewise Bichard Dresser, 
J. 0. Bude, and B. J. Cosman, Boston, Mass., believe their results, especially in 
bladder tumors, wore greatlj- improved bj' using 1,000 kv. x-raj’s. W. E. Costolow, 
Los Angeles, Calif., reviewed the five-j’ear end-results using 500 kv. x-raj' therapy 
espcciallj' in advanced cases of carcinoma of the cerids. He also believes the re- 
sults are moderatelj- improved over those obtained with lower voltages. In the 
discussion bj- various radiologists the numerous factors of error inherent in 
such comparisons were brought out. The opinion was general that no marked 
superioritj' of supervoltage radiation therapy had j'et been clearly established. 



THE THIRD INTERNATIONAL GOITER CONPERENCB, 
WASHINGTON, D. C., SEPT. 12-14, 1938 

P. T. H ’Doubler, Ph.D., JI.D., Springfield, JIo. 

'^HE Tliiiil International Goiter Conference was held in AVasUington, D. C., 
Sej)!. 12, 1.1, and II, 193S. The two previous conferences were held in Berne, 
Switzerland, in 192 1 and 1931. Undoubtedly the uncertain political situation in 
Europe, which was at a high pitch at the time of the Conference, was responsible for 
keeping away a number of participants. As it wn.s, in addition to those from the 
United States, there were speakers from Switzerland, Cuba, Mexico, Argentina, 
Colombia, Poland, Boumania, France, Germany, and Italy, with Switzerland leading 
the foreign countries in the number of different speakers. All of the papers, except 
two, were read in English, 

The American Association for the Study of Goiter caused its fifteenth annual meet- 
ing to occur at the same time and place ns that of the Third International Goiter 
Conference and was host to the Conference. The meetings and programs of the two 
bodie.s were merged. There are no official connections between the Conference and 
the Ainerican Association as to membership; that is to say, membership in the one 
organization docs not automatically require or furnish membership in the other. 

Headquarters for the joint meeting were at the Ma.vflower Hotel, where on Monday 
morning, Sept. 12, the Conference was called to order by H. H. Kerr, Washington, 
D. C., chairman of the committee in charge of local arrangements. Very suitable 
greetings from the Honorable Cordell Hull, Secretary of State, were followed by a 
short address by Frank Lahey, Boston, Mass., President of the American Associa- 
tion for the Study of Goiter. Dr. Lahey gave his address in turn in English, 
German, French, and Italian. 

The Conference proceeded to organization and election of officers. Frank Lahey 
was elected president nnd W. Blair Mosser, ICane, Pa. (secretary of the American 
Association for the Study of Goiter), was elected secretary. The following 
honorary- presidents were elected: Theodore Lang, JIunich, Germany; Henri 
Welti, Paris, France; H. Eggenberger, Herisau, Switzerland; S. Tubiazz, AVarsaw, 
Poland; C, Wegelin, Berne, Switzerland; and Fedri Cossi, Bueitos Aires, Argen- 
tina. 

The organization then took up its scientific program. Fifty-five papers were listed 
for delivery over a three-day period. Obviously it would be very unsuitable in report- 
ing this meeting to abstract each paper, and to abstract some and not others not onh- 
would amount to slights but also would impose upon the render the reporter ’s bins of 
interest and importance. Consequently only tlie general trends of the meeting will 
be reported. Transactions of the meeting, including all the contributions read and 
those b}- title, can be had. by communicating with Frederick A. Collet, Chairm.-tn, 

Ann Arbor, Mich. 

The first portion of the beginning morning’s program was given over to the sub- 
. 1 endemic goiter, cretinism, and childhood myxedema. The direct relation of 

C incidence of endemic goiter and cretinism to the amount of geographical radio- 
F -P eramation and the inverse relation to geogrnphiciil thorium emanation were 
Toughf out A sharp distinction was made between childhood mj-xedema and 

•"■^vea for publication, December 1-1, 1938. 



RE\aB\V OF RECENT 5IEETINGS 


481 


cretinism. It was emphasized tliat geogiaphical location is more important than 
any other factor (source of water, etc.) in relation to endemic goiter and cretinism. 
The second portion of the morning’s program dealt with iodine metabolism (blood 
iodine levels, hormone iodine, urinary and fecal elimination of iodine) in relation to 
normal and abnormal thyroid function. 

In the afternoon of the first day there was a variation of subjects ranging through 
studies of thyroid secretion, the effects of thyroid extract, thyroiditis, Riedel’s struma, 
Hashimoto’s struma, and malignant goiter. One of the high points of the meeting 
was the groups of papers on thyroiditis and malignancy of the thyroid and their 
discussions. The papers on malignant thyroid brought out that papillary tumors of 
tlic tliyroid stand in one class regardless of origin and that with them prognosis is 
be.st, and that next in line in this respect is the malignant adenoma; whereas the 
prognosis is worse with the diffuse tj-pe with pol}-morph infiltration, and with the 
lymphosarcoma. The degree of malignancy of a thyroid tumor might be said to be 
proportional to its departure from the papillary form. Such factors as the patient’s 
age and general condition, sensitivity of tumor to radiotherapy, histologj' pattern, 
etc., were discussed as was also the relation of time of discovery of malignancy 
(before, during, or after operation) to prognosis. 

In the evening a very convincing group of papers was read on goiter prophylaxis, 
showing the efficacy of iodine both in Europe and in widely separated places in 
America. 

The morning’s program of the second day dealt with endocrinologv' in general (the 
combinations of disturbances of fourteen hormones can create 15,000,000 different 
cliangesl), the pituitary in relation to metabolism (describing a pituitarj- hormone 
that depresses carbohydrate metabolism, probably decreases protein metabolism, 
and greatly increases fat metabolism), the relation of pituitary to thyroid disease, 
the relation between vitamin A deficiency and thyroid disease, embryologic considera- 
tions relating to the thyroid, and .sterol deposition after thyroidectomy. In the 
afternoon there was a wide variation of subjects including several on carbohydrate 
metabolism and several on the pituitary thyrotropic hormone. George W. Crile, 
Cleveland, Ohio, read a very fine paper on the Mechanism of Hyperthyroidism. 


At the annual business meeting of the American Association for the Study of 
Goiter, J. K, McGregor, Hamilton, Ontario, wa.s elected president; Claud Hunt, 
ICniisas City, Jio., vice-pre.sident, W. B. Mosser, Kane, Pa., George C. Shivers 
Colorado Springs, Colo., and V. E. Cheslty, Halstead, Kan., were re-elected cor- 
re.sponding secretary, recording .secretary, and treasurer, respectivelv. 

The official banquet of the Conference was held in the evening. 


On the final day in the morning .se.ssioii paper.s were given on experimental 
studies of exophthalmos and on the pathology of thyroid activity; also papers on 
various jiha.scs of thyroid disorders (anxiety over.stiimdation, to.vi'c adenoma, hyper- 
thyroidism witli low basal metabolic rate, goiter heart, and recurrent hyperthyroid- 
ism) and a paper on iodine thyrofoxicosi.s. In the final afternoon the papers'dcalt 
with the medical treatment of hyperthyroidism, the use of vitamin B, in preoporafive 
preparation, x-ray therapy, reeurronl tliyrotoxieosis, fallacy of iodine therapv after 
hilaleral thyroideetomy. and hyperthyroidism in children; f'ho dismission of the latter 
was aeeompanied by interesting x-ray films showing advanced shelctal doveloi.ment 
the opposite of that found in cretinism or childhood mv.vcdema. Frank Lahev’ 
the prcMdent of the Conference mid of the American Association for the Stud^’ 
of (.oner, read an excellent paper on Surgery in HyncrthvrotilisTn , • 
that in horderliiie eases firmiic.s.s of the ghiiid tends (o noir t t ’ 

l.tl.i, .«.l 1,, >"<! HtcI.v 
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the parathyroids. Tissue removed should be inspected for paratli.vroids and any 
found sliould bo transplanted. He also advocated demonstration of the recurrent 
larjmgeal nerve to protect it against injury. 

Allen Graham, Cleveland, Ohio, and his committee deserve much credit for 
their tine work in arranging so splendid a program. 


ANESTHETISTS’ TRAVEL CLUB MEETING, OCT. 10-15, 1938 
Edward B. Tuohy, j\I.D., M.S. (Anes.), Rochester, SIinn. 

(From t/ic Section on Anesthesia, the Mayo Clinic) 

'T’HE mooting of the Anesthetists' Travel Club was held at Jladison, TTis., on 
Oct. 10 and 11; at Bochester, hrinn., on Oct. 12 and 13; and at Minneapolis, 
Minn., on Oct. 14 and 15. The clinical dcnioiistrations and seminars in anesthesia 
at Madison were conducted at the Wisconsin General Hospital by E. M. Waters 
and his associates. Inhalation anesthesia was demonstrated for a varietj- of 
surgical cases, using predominantly cyclopropane. The intratracheal method 
of general anesthesia with C3'clopropano as the anesthetic agent was used fre- 
quently. The technique of controlled respiration for patients anesthetized with 
cyclopropane was demonstrated by various members of the department. The 
seminars in anesthesia and related subjects conducted at the Wisconsin General 
Hospital were given bj' various members of the universitj- stall, including W. J. 
Meek, professor of phj'siologj', who presented a paper on vasoconstrictors. He and 
his associates have been stud.ving epinephrine, cobefrin, synephrin, neosynephrin, 
arterenol, paredrine, and man}- other sj-inpathicomimetic drugs and it is their 
opinion that the toxicity of neosynephrin on the heart determined b.v electro- 
cardiographic studies on dogs is the least of anj’ of the vasoconstrictors studied. 

An interesting discussion of the relationship of vitamins to anesthesia and of 
the transportation of oxygen and carbon dioxide in the blood was presented bj' 
several members of the Department of Agricultural Phj'siologj*. The importance 
of vitamin B in relation to the j-ellow respiratorj- enzjTne of Warburg was dis- 
cussed also. 


In Fochester the Travel Club attended the clinical and e.xperimental dem- 
onstration on anesthesia and related subjects held at the Slaj-o Clinic, The use 
of local and regional, intravenous, and inhalation anesthesia was demonstrated at 
the various hospitals bj' members of the Section on Anesthesia. The research 
work that is being carried on in anesthesia was demonstrated at the Institute of 
Experimental Medicine. T, H, Seldon demonstrated the nctivitj’ of the cnpillarics 
in the ears of normal and anesthetized rabbits. D. H. Mousel presented a now 
device for the administration of inhalation anesthetic agents to small animals. 
E. J. Baldes, J. F. Herrick, and H. E. Essex demonstrated a new electrical method 
of measuring blood flow and blood pressure in animals. 


A s^Tnposium on anesthesia was presented at the general meeting of the staff 
of the Mav'o Clinic, which included a presentation by E. J. Delmonico on Tests 
for Derivatives of Barbituric Acid, one by L. H. Mousel on Effect of Some 
Eesnlratory Stimulants on Experimental Animals Anesthetized With Bentothal 
toTiam and one by J. S. Lundy on A Closed Method of Venipuncture and a Hand 
for the Speedy Administration of Blood or Solutions for Intravenous 
Therapy. Another seminar and discussion in anesthesia and related subjects in- 
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eluded a presentation by C. J. Betlacb on Effect of Various Anesthetics on the 
Electrocardiogram; bj' P. W. Searles on Effect of Certain Anesthetics on the Blood 
and by D. V. Shepard on Blood Transfusion. Discussions -were given by E. J. Kep- 
ler on Diabetes as an Anesthetic Bisk and by C. K. Maytum on Helium and Oxy- 
gen Treatment of Intractable Asthma. L. H. Mousel gave a presentation on Gas 
Analysis by the Effusion Method. W. M. Boothby and W. B. Lovelace demon- 
strated A New Type of Inhalation Apparatus for the Administration of Oxygen 
or Oxygen and Helium. 

Members of the Anesthetists’ Travel Club spent Oct. 14 and 15 as guests of 
Ralph Knight and his associates at the University of Minnesota. Members of the 
Department of Physiology under the direction of A. D. Hirshfelder and B. N; 
Bieter and their associates demonstrated the injection of pressor drugs in spinal 
anesthesia in rabbits. The results of their experiments indicated that pitressin 
combined with other pressor drugs, such as epinephrine, ephedrine, neosynephrin, 
and others, gave better results in the maintenance of blood pressure than did any 
of these other pressor drugs used alone. In the Department of Physiology, M. B. 
Visscher and his associates presented studies of djmamics of the heart during 
anesthesia by means of the Starling heart-lung preparation from a dog. The 
method of preparation of the heart-lung experiment was demonstrated to the 
group. Dr. Visscher is carrying on studies on the effect of many anesthetic 
drugs on cardiac output. Dr. Visscher showed that the output of the heart was 
diminished by about 30 per cent when sodium amytnl was administered to the 
heart-lung preparation. The decrease in cardiac output was accompanied by a 
fall in mean blood pressure and a decrease in coronar)- circulation. B. T. Klnight 
presented a clinical demonstration which included the technique of peridural 
anesthesia and various methods of regional and general anesthesia. 

J. R. Paine of the Department of Surgery of the University of Minnesota gave 
a demonstration for measuring the elasticity of the human lung. This is com- 
puted on the basis of the amount of force producing distortion in the pleural 
cavitj' in relation to the amount of “distortion produced by that force.’’ Pneu- 
mothorax is performed and by means of a water manometer variations in pressure 
are determined. The pneumothorax needle is connected by means of a rubber tube 
to a chamber in which there are two mirrors, a tidal air mirror and an intra- 
pulmonary pressure mirror, and the patient breathes through an apparatus con- 
sisting of a large number of small brass tubes. The mirror is attached on a 
tambour and is deflected by the flow of air. The light from this mirror registers 
on a moving photographic fllin. The developed fllm shows a continuous line al- 
ternately above and below a base line and from this the elasticity of the lung is 
measured. The definite clinical value of such an estimation has not yet been 
established. 

After attending the clinics on anesthesia and surgery at the University Hos- 
pital, members of the Travel Club were taken through the manufacturing plant 
of the Hcidbrink Company and were shown various anesthesia apparatus. 



Book Reviews 


The 1938 year Book of General Surgery. Edited by Evarts A. Graham, Washing- 
ton Uiiiversit}', St. Louis, Jlo. Cloth. Pp. 781, with 312 illustrations. Chicago, 
1938, The Year Book Publisher.s. $3. 

The’ idea of a j-ear book in which the mo.st important contributions to surgical 
literature are reviewed and the most significant advances discussed is a good one. A 
book of fins sort, abstracting its articles almost solely from surgical literature, has 
of necessity a very definite practical objective in mind. Surgery, however, draws 
upon a wider range of knowledge than that concerned with diagnosis, recognition 
of the nature of pathologic conditions of surgical interest, and surgical technique. 
The reviewing of important articles in the interphase interests between surgery, 
bacteriology, biochemistry, and physiology would enhance the value of this work 
without detracting from its essential practical nature. 

The Year Book Publishers are fortunate in having a man of the breadth and depth 
of view of Dr. Graham as its editor. That the editor knows his year book is ap- 
parent to anyone wlvo tliumbs tlirough the pages of this volume. His acquaintance 
with the materials of previous year books is astounding, an observation which 
suggests that the editor enjoys the arduous tasks involved in the difficult labors of 
digesting literally thousands of articles. Very pertinent comments are made by 
him upon a large' number of the abstracted reviews throughout the volume. 

The entire range of surgery, except for the special provinces of the urologist, 
gynecologist and eye, ear and nose specialists, are reviewed. It would be difficult 
to mention, let alone select, the most significant contributions reviewed. The 
editor’s introduction affords, in a way, a suggestion as to what he considers some 
of the more important material digested in the JOSS Tcny Sook. The lyriter of this 
review would commend especially the sections on anesthesia, asepsis, operative 
technique, and wound Iiealing as containing much fundamental information for the 

enlightenment of all surgeons. . , r 

The Tear Book is a handy reference manual to the surgical literature of tlie 

year and a valuable book for every surgeon to have within ready reach. 


Meningiomas. Their Classification, Regional Behaviour, Life History, and Sur- 
gical End Results. By Harvey Cushing, U.V., with the collaboration of Louise 
Bisenhardt, M.D. Pp- 785, with GSo illustrations. Springfield, HI., and Baltimore, 
Md., 1938, diaries C. Thomas, Publisher. $15. 

Dr Harvey Cushing, in collaboration with Dr. Louise Bisenhardt, presents a book 

ii.« .. . 

of articles and monographs on tumors of ^ confronts 

gionias are perhaps the most fascinating .orcbral ncoplnsnis, 

«.e neurosurgeon. They make np of glioma. Xcarly 

but are more frequent 3 completely enucleated, they con- 

alwaj-s a curable con i ion, pro operator because of their nil 

stitute a most stininlating challenge ,.o,onlnrity, and the 

too common sooner or later unless their nlfachment <0 Hm 

durl'^f skull is t'horouglily destroyed. 
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Three hundred and thirteen case histories with a follow-up period of from 
five to twenty-seven years form the background on which this book is built. Of 
these meningiomas, IS originated in the spinal canal, the remainder within the 
skull. Only 2 of this long series of patients have been lost sight of. This gives 
an unparalleled opportunity to study the life history of this important group of 
tumors and to draw conclusions as to the most suitable method of surgical attack. 
It is also fascinating to trace the evolution of Dr. Cushing's technique. The opera- 
tive mortality in the series of intracranial meningiomas operated upon in Balti- 
more prior to 1912 was 25 per cent. Through steady improvement this fell to a 
minimum of 8.3 per cent during his final five j'ears at the Brigham Hospital. 
This dramatic change coincides with the increased use of blood transfusion, the 
reduction of excessive intracranial pressure by ventricular tap, saline irrigation 
of the wound and suction, also with such technical improvements as the silver 
clip and electrosurgical devices developed in Dr. Cushing’s clinic. 

Twenty-eight chapters of the book are devoted to a discussion of meningiomas 
in different areas. These are taken up in order of their geographical location, be- 
ginning with the rare instances without dural attachment and the infrequent tumors 
in the posterior fossa. This regional classification is continued up the base of the 
skull into the middle and anterior fossae, and then along the falx and out into the 
cranial convexity. Chapter 31 is devoted to the extraordinary case histories of 
two patients with recurring paracentral meningiomas on whom Dr. Cushing was 
forced to operate eleven and seventeen times respectively for rapid recurrences of 
the growth. 

The four other chapters deal with historical aspects of the subject, a pathologic 
discussion of the meningiomas, a resume of the intraspinal tumors, and an account of 
.surgical technique and end results. It is of interest to note that one of the earliest 
cases in the series is alive and well 27 years after operation. Twelve other patients 
survived for over 20 years and an additional 67 for over 10 years. All together 132 
patients are alive at the time of publication, 5 years after the last of the series 
was operated upon. 

In conclusion tlie reviewer wishes to state that tliis work has given him greater 
pleasure than any other which it has been his privilege to review. It contains a 
wealth of material of great scientific value and references to over five hundred 
articles in the literature. Tlie book is to be commended not only for the exceptional 
interest of its subject matter, but also for its readability and the uniform excellence 
of its 085 illustrations, which accompany nearly every page of the text. 


Les Emholies Arterielles Des Membres. By H. Hairaovici. Paper. Pp. 333, Paris, 

1937, Masson et Cie. 55 franc.s. 

In this monograph the author presents an extensive review of tlie European 
literature dealing with the problem of embolism of peripheral arteries, but his 
major conclusions are largely tliose of his tcaclicrs, P. Lerichc and J. Fiolle. The 
material is presented in tlie form of a thesis. The author stresses the value of the 
collateral vessels and he describes clearly the mechanism and conditions under which 
an active collateral circulation c.stabli.slies itself. The surgical methods of embolec- 
tomy and artericctomy are presented as the most important tlierapeutic measures 
but no mention is made of the frequency of secondary intravascular doffing of the 
blood at the site of the surgical operation on the artery. The author likewise has 
failed to take into consideration the imimrtant contributions concerning the effect 
of he,, aria U|,on the intravascular clotting of blood. The general care of the 
affected extremity and other conservative methods of treatment arc entirclv 
oantted. On the whob>. the material is presented rather dogmaticallv and the -luthor 
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does not seem to realize that there is still much to be desired from all the present 
modes of treatment of these serious clinical problems. The monograph should prove 
valuable to those who are especially interested in peripheral vascular disturbances 
since it does contain a good summary of the important clinical, pathologic, and 
therapeutic aspects of major and minor arterial accidents. 


The Vitamins and Their Clinical Applications. By W. Stepp Kuhuan, Director 
of the Municipal Institute for Balneology and Metabolism, Wiesbaden, and 
H. Schrgeder. Translated by Herman A. H. Bouman. Cloth. Bp. 173. Mil- 
waukee, 1938, Wisconsin Cuneo Press, Inc. 

This little manual on vitamins summarizes well the available information upon 
this important field up until 1936. In an appendix is included a larger list of 
English and American bibliographic references relating to the textual matter 
prior to and subsequent to the appearance of this monograph by its German au- 
thors. The appendix also contains brief sketches of the apparent function of each 
vitamin, the possible results of deficiency, as well as the results of absence of the 
vitamins in the diet. 

In each chapter the historical aspects relating to the development of knowl- 
edge concerning the vitamin under consideration are briefly traced; the chemistry 
and occurrence of the vitamin, its mechanism of action, dosage, and man's re- 
quirement of it are discussed fully. 

There is no field of medicine in which a knowledge of the vitamins is unimpor- 
tant. Every practitioner would do well to accquaint himself with the advances 
which are being made in this aspect of nutrition. This monograph should prove 
a useful guide for the accomplishment of that purpose. 


Industrial Surgery. Principles, Problems, and Practice. B 3 - Willis W. Lasher. 
Pp. 452, with 193 illustrations. New York, 103S, Paul B. Hoeber, Inc. $G. 


It is difficult to recognize the need for a book such as Willis W. Lasher's 
hidustrial Surgery. The surgery- of trauma can be differentiated from the surgerj- 
of disease; but it is after all surgerv', governed bj' the same fundamental prin- 
ciples of anatomy, physiologj", and pathology'. Industrial surgerj-, so-called, is 
surgerj', largelj' traumatic, applied to groups of workmen. Except for entirelj' 
extrinsic factors, such as pre-employment exaniination and compensation, it is no 
different from surgerj- applied to anj* other group. There is perhaps a place for 
a text, written from the point of view of the experienced physician, on the medico- 
legal aspects of surgery under compensation conditions. Any attempt to present 
surgical disease seen in industrial practice — and this book represents such an 
attempt — must necessarilj-, to be of value, be exhaustive both from the funda- 
mental and the practical points of view. It must, in fact, be a complete and 
authoritative monograph on the surgery of trauma. 


irnfortunatcly the present volume fulfils this requirement neither in complete- 
ness nor in authoritj-. Furthermore, its arrangement and presentation are con- 
fu'sine and often obscure. Although a section on surgical pathology occurs, there 
• nn reference to the healing processes in wounds of the soft parts. Tho treat- 
f of this commonest of industrial accidents is accorded six lines for the on- 
rr Miect of debridement, hidden away under a subsection entitled “Anti- 
tire Eubjec aisenssed only under the heading of "Injuries of tlio Face, 



BOOK EE\aEWS 


487 


Including Nose, Eyes, and Ears.” Three pages are given -without adequate ref- 
erence to the profound systemic effects of these injuries. The tosin theorj' is ac- 
cepted -without reservation. There is no mention of shock or blood concentration 
and there are no recommendations for their treatment. Carron oil is accepted as 
the preferable medium for immediate application to the burned area. 

These are examples onl 3 '. The discussion of almost anj- subject chosen at ran- 
dom will be found to be incomplete, -with evidence of confusion in fundamental 
ideas and with an intenselj' personal point of view. The phrases "in our 
opinion,” “we believe,” and the like occur on almost everj- page. Ludicrous 
mistakes are found; such as, "Creatine is a substance which makes up the 
ectoderm of arthropods and is almost identical -with cartilage.” The use of the 
.same case material is in at least one instance exactlj- duplicated without reason 
(pages 47 and 322). The wrinkling of adhesive plaster strapping shown to 
illustrate the treatment of sprain of the ankle would not be permitted on the part 
of a second-year student. Finall 3 ’, sentence structure is often so faulty as to 
obscure the meaning, and actual solecisms are frequent. One example ma 3 ' be 
cited: "Lacerations of the scalp should be drained [sic] -with a small rubber 
band. The 3 ’- migrate rapidl 3 ', producing large pockets of pus. ...” 

Surgeons occasionall 3 ' encountering industrial injuries ma 3 - find useful the 
brief summaries of compensation equivalents in New York State, which appear 
at the ends of the chapters. 


Essentials of Pathology. By Lawrence W. Smith and Edwin S. Gault. Eabrikoid. 
Pp. 850, with 679 illustrations, New York, N. Y., 1938, D. Appleton-Centur 3 ’ 
Compan 3 ’, Inc. $9. 


The authors have written a new t 3 -pe of textbook in which the case-history 
method of teaching is ompio 3 'ed oxtensivel 3 '. Most of the illustrations are ac- 
companied b 3 ^ a full clinical histor 3 - of the corresponding case. The large size 
of the book is due partl 3 ' to the inclusion of 295 case reports. These have definite 
value in most instances, but the 3 ' are often packed with irrelevant and tedious 
details. For example, fatt 3 - metamorphosis of the liver is illustrated not by a 
case of chronic alcoholism but 1)3' one of primar 3 ’ h3-pertension. A long stor 3 ' 
of a mixed tumor of the parotid gland illustrates mucoid degeneration. It would 
be advantageous to condense the case hi.stories, especiall 3 ' in the sections dealing 
with general patholog 3 -. The teacher who uses this book, of course, must pre- 
pare separate ease histories to corrc.spond with his own teaching material. 


The text is profuse^v illustrated. There are 679 figures on 160 large plates and 
11 of the plates arc in color. Jlost of the illustrations arc good, but there are 
many poor photomicrographs. Because of the space required for case histories 
and illustrations, the text has been compressed undubv. The discussions are in 
many instances vague and evasive and betray a lack of wide reading and ex- 
perience. For example there is a very sketchy discussion of edema on page 46 
and on page 415 it is stated the incidence of coronary disease is many times 
greater in those subject. to mental strain than in the phlegmatic. 


There are good chapters on the avitaminose.s, yaw.s, and animal parasites 
There are no references to the literature, the authors maintaining that verv 
feu med.cal students ever look up a reference. Medical students mav not ob 
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Notmthstanding the weaknesses which have been indicated this book is on 
tlie whole of much value. The generous illustrations make it particularly useful 
to the beginner and some teachers may like the case-history t;>-pe of presentation 


Clinical Eoentgenology of the Digestive Tract. By Maurice Feldman. Cloth. 
Pp. 1014, with 357 illustrations. Baltimore, 1938, William Wood and Com- 
pnny. $10. 

This unusual monograph will iill a long felt need by clinicians. Within its 
pages the author recounts the clinical and roentgenologic aspects of all diseases 
of the digestive tract and its appendages. The number of rare diseases concern- 
ing which information is made available in this text is astounding. Intussuscep- 
tion of the jejunum into the stomach through the stoma after gastroenterostomy, 
hypertrophj' of the pylorus of the adult, and other rare occurrences are given 
thoughtful consideration. It is somewhat surprising to note that the author 
omitted mention of the inverted position in detection of the site of occlusion in 
iniperforation of the anal canal and rectum, a helpful roentgen iinding. 

The author's object in writing the book was "to bring together sources of 
material which have not heretofore been compiled in a single volume." Sur- 
geons, internists, and roentgenologists owe a debt of gratitude to the author 
for this worthwhile accomplishment. It should prove an extremely valuable 
source book. 


A Manual of Surgery for Nurses. By Charles Wells. Pp. 490, with 160 illustra- 
tions. Baltimore, 1938. William Wood and Company. $4. 


This manual covers a very difficult field in a satisfactory manner. The author 
evidently realizes the inadequacy of the general preliminary training of the nurse 
and the difficulties thus encountered in her under.standing of the problems of 
surgery. He takes nothing for granted and thus is able to describe the general 
field of surgery in a very simple and unostentatious manner. This method of 
attack does lend itself to some criticism, however, in that in many instances the 
subjects are dismissed with too little attention. In spite of this brevity, the vital 
points of the subject are covered and undoubtedly adequately enough so that they 
will remain fairly distinct entities in the nurse’s mind, which might not be the 
case if the text were lengthj-. 

A favorable aspect of this work is that, although it is primarily intended to 
give a nurse some conception of surgical conditions, in each instance where 
nursing care is of paramount importance, the author has designated what the 
special duties of the nurse shall be. 

Included in the te.xt are 1.59 pen-line, black and white drawings, besides a 


frontispiece showing the thoracic and abdominal rdscera. 

The text includes the surgical specialties of urologi, gynecology, and ortho- 
pedic.s, as well ns eye, ear, nose, and throat. 

The chapters are divided on a regional basis and include all of the more com- 
mon important diseases. The rare di.scnses fortunately are not mentioned. 

' The discussion of each disease is limited mainly to a description of the pathol- 
f the disease and treatment. The diagnoses and ditrerentin! dingno.se.s are not 
em^msir-ed, as they are not in the province of the nur.se and would only .serve to 

confuse her. 
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This book is recommended for those nurses who are taking a preliminary course 
in surgery. It will give them an excellent understanding of the basic problems of 
surgerj’’. For those doing postgraduate work and for those who are specializing 
in surgical nursing, it should be supplemented by other reading. 


Digestive Tract Pain. Bj- Chester M. Jones. Cloth. Pp. 152, with 5 illustrations, 

New York, 1938, The Macmillan Company. $2.50. 

In this small monograph the author relates a summary of observations dating 
back over a period of fourteen years, during which time he has been investigating 
digestive tract pain. The technique involved concerned the swallowing of a 
small inflatable rubber balloon attached to a fine rubber tube b3' the subject under 
investigation. The position of the tube was checked bj' fluoroscopj'. Overdistend- 
ing a short segment of the alimentarj- tract induced spasm and caused pain. In 
his observations on pain in the pelvic colon and rectum, the author observed that 
twelve feet of tube on the average sufficed to permit the tube to reach from 
mouth to rectum. 

The author investigated the production of pain in the esophagus, stomach, 
duodenum, ileum, and jejunum, as well as the various segments of the colon. 
Scatterograms are emploj'cd to indicate the location of the distress produced. 
Selected case hi.stories occupj' about one-half of the text. A concluding chapter 
on therapeutic considerations relates briefij' the author’s attitude toward the man- 
agement of various tj’pes of abdominal ills. A few well-chosen references are ap- 
pended. 

This small text will be read with engaging concern bj- all interested in digestive 
tract pain, a fairlj- common denominator of diseases of the alimentarj- canal. 
Whereas the scatterograms indicate a certain constanc.v in the sites at which 
spasm of a segment of the digestive tract provokes pain (a feature particularlj- 
notable in the cecum), j'et the clinician will find little encouragement that ab- 
dominal pain presented bj- a patient maj- now be interpreted with greater ease 
or more precision. However, he who reads this text with the care and attention 
that it merits will acquire a better under.standing of the mechanism of digestive 
tract pain. 


Surface and Radiological Anatomy. By Arthur B. Appleton, William J. Hamilton, 
and Ivan C. C. Tchapcrotl. 33S illustrations. Baltimore, in.'lS, William Wood 
& Companj-. 


There is an increasing tendency in the modern teaching of anatomy to devote 
considerable time to practical application. That the studj- of normal, living 
anatomy can be be.st made through the medium of roentgcnologj- is well under- 
stood. It is curious, therefore, that so little time is devoted to this phase of 
anatomy in many medical schools and that no te.xt devoted exclusively to this 
study has heretofore been publmhed. The volume under consideration combines 
a study of surface anatomj-, clinical applications, and roentgen anatomy. At first 
thought there seems little connection between the first .subject and'the* third 
but the correlation of the.se two is ilue to the fact that both are a n-irt of ..o,- * ' 

of olinio:\l ivnntomv. The authors [>n*pent in brief form tlio orin * i ’ 
features of the body surfaee with adequate 

relationship to underlying structures. They correlate thes/wi h T 

of exam, nation, such ns percussion, bronchoscopj-, ami so forth. In additiorthev 
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describe briefly, but adequately, the normal roentgen appearance of the same 
anatomical parts, including the skeleton and those viscera Tvhich can be demon- 
strated by this method. 

The subject of normal roentgen anatomy, if treated in reasonable detail, es- 
pecially if normal variations are included, would bo sufficient in itself to justify 
a good-sized test. The authors have been sufiiciently concise and sufficiently 
gross in their general treatment so that the work is well balanced. The illustra- 
tions are numerous and well reproduced. The roentgenograms are clear, for the 
most part well labeled, and are often accompanied by correlating anatomical 
diagrams. A few anatomical variations are presented, such as the azygos lobe of 
the lung, although the far more common inferior accessory lobe is omitted. The 
development of the skeleton is presented by roentgenograms and a table of os- 
sification centers is included in the appendix. The latter is sufiiciently accurate 
for clinical purposes, but it should be noted that the epiphysis for the tuberosity 
of the fifth metatarsal is not given. 

The correctness of the position of the left atrium on the roentgenograms of the 
heart is open to question. An elaboration of the description of the bronchial 
tree and of the significance of the linear markings of the lungs would be of value. 
In general, however, there is little to criticize other than the brevitj- of the work, 
which is, at the same time, a virtue. 

This book may not be fully suitable as an applied anatomy for surgeons nor is 
it sufficiently detailed to completely serve as a normal roentgen anatomy for 
radiologists. For the student of anatomy, for the practicing physician, and for 
the beginning student of radiology, this volume will be instructive and of great 
practical value. It is a most valuable accessory to the usual text on gross 
anatomy. 


Essentials of Obstetrical and Gynecological Pathology With Clinical Correlation. 

By Marion Douglas and Hobert L. Faulkner. Pp. 1S7, with 14S illustrations. 

St. Louis, 1938, The C, V. Mosby Company. $4.75. 

This volume is primarily designed to be of value in teaching the essentials of 
gynecological and obstetrical pathology to medical students and resident staffs of 
hospitals, as well as to men who have been engaged in active practice and who 
have not had the opportunity to study even a minimal amount of pathology. 

In 155 pages, in which are included 126 illustrations and smatterings of symp- 
tomatology and treatment, the authors endeavor to present the essentials of 
gynecological pathologj'. In the remainder of the volume, 21 pages, containing 
42 illustrations, the essentials of obstetrical pathologj' are presented. Though ar- 
ranged in excellent sequence and though the photomicrographs are excellent with 
very explanatory notes, the reviewer believes that this volume falls far short of 
presenting material that he would consider as essentials of gj-necological and ob- 
stetrical pathology. The material, though well presented, is too .sketchy and is not 
complete enough'even to f.all under the caption of essentials. There is no bibli- 

ography. 
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Jii tlus ])rocGss; Jiamely, venospasm, extent of coagulation, and arterio- 
spasm." Of these, venospasm is most constant and significant. By hloctc- 
iiig- the sympalJietie ganglia with novocain, this vasomotor reflex is 
broken and the clinical manifestations relieved. This mctliod has been 
successfully used by Bourgault,' Aufrere and IMathieu,® deSouza Budge," 
Massart,’” Digonnet, Chenebault, and Rauehy,” Pasano,^- FiguiredV" 
Rouft'art,’-' and Gregoire.^" 


Puncirum slks 

Sginoos process 
lumbar 
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SympatKetlc trunk cava 

Psoas major r 

2ncl 

Lumtar 


Quaaratus 

lurnborum 


opinalus 

Lumb 



Fig. 1. — ^Technique of lumbar sympathetic block in thrombophlebitis of lower e>:- 
tremities. A, Lateral recumbent position of patient. B, Cutaneous sites of puneUwe 
lie on a horizontal level witli and two and one-half fingerbvoadths latci'al to upper part 
of spinal processes of fii’st four lumbar vertcbi'ae. These puneUwo sites in the skin 
are immediately over tlie transverse processes of the rospcctiv'c vertebixie. C, Kach 
needle is Inserted vertically \mtil transverse process of corresponding vertebra Is 
reached as represented by dotted needle. Direction of needle is then changed sliglitl.v 
and inserted two and one-half flngerbreadths beyond the transverse process v«o that Its 
point lies near the anterolateral surface of the body of tl)e vertebra wl)cro the s.^ nipa’ 
thctic chain lies. 


We ai'e in heart.v agreement with the contention of Lcviclic that the 
clinical manifestations in tliromboplilebitis arc dne lai'gcly to llic va.so- 
motor refiex which originates in the thrombosed segment, that the .symp- 
toms can be relieved coniplolely, and that the coiivalescence will Ije mate- 
rially shortened by blocking the sympalhctics and thn.s ))rcaking the 
reflex. On the basis of onr experimental and eJinienl ob.servations, )iow- 
CYcr, wc are of tim opinion that the jnanifc.sfalions arc due less to the 
associated venospasm than to an arlerio.spasm, the mechanism ol wiiicli 
will he discussed completely in a subsequent jn-cseiilation.’'' 

We have used novocain block of the regional .symiial belie ganglia in 
imher of cases and have obtained uniformly sneecssful results in 
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every instaircc. A detailed analysis of these cases n'iU be presented in 
another pn])lication.’'^ Immediately following the injection, there has 
been comx)lele relief of pain which in some instances has been irerma- 
nent. In others, subsequent injections have been required, but only 
rarely has it been necessary to use more than three injections. Within 
twenty-four hours the temperature declines and generally is normal 
within seventy -two to ninety -six hours. The associated swelling of the 
extremity begins to diminish within the first twenty -four to forty-eight 
hours and usually within a week to ten days has disappeared completely. 
In over one-half the cases the extremity has returned to its normal size 
within four days after the beginning of the treatment. In contradistinc- 
tion to the prolonged convalescence following previously employed meth- 
ods of therapy in which bed rest was necessary for from six to eight 
weeks and in which the postphlcbitic manifestations persisted for a year 



I'iK. — ^Ti'clinUi«<> lit oiTvii'otlors.il symputlicttc block bv iiio 

•*; * 'X'''"' position of unlionl with pillow."! boneulh the clirsL Tt <'ot* "iPPrortch. 
Sit' S II'" on n boi li;oni‘il level with nn.l about two ainl ono'-hilf tiro- h 'Jfi 
to lb." .-plnotis processe.s of tb" s.-vcnlb «-.'rvlral nr'-l anil ■.■w-mol m lateral 

I b' se puncture Kites In the sUtn are Immc'lb.ue v over i t^■ranKriri. '■'•'■t''bnve. 
f Hi" ■'’"'I v."rt."br."ie re.s pcelhelv ^ proec.s.so,.! of the 

.b'tt'h n'.e'l!'^ I*','’' tfaPsN'-rs.' proc-ss of tlii" vi-rt'-bra o j J”!'-’'"'- *•“ ins'^rted 

■ • Trace of body of vertebra In re.roplcuntl .pace TdilrnTlWuhcUc' chain 
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or longer, the patients in this group were well within two weeks and all 
wallved out of tlie hospital witliin or sliortly after tliat period of time. 
Equally as good results can be obtained in tlie iqiper extremity as in 
the lower, although in most instances the thrombophlebitis involves tlie 
vessels of the lower extremities, probably because of tlieir relative' in- 
activity postoperatively. 



Fig*. 3 , — ^Teclinique of stellate ganglion block by anterior approach. .4, Cutaneous 
site of puncture is 1 cm. medial to the midpoint of the clavicle and immediately over 
its upper border. J5, Needle is introduced on a horizontal level with the upper border 
of clavicle and directed posteriorly and medially at a 45 degree angle with the ndd- 
line. The point of tlie needle impinges against anterolateral surface of Uie body of 
the seventh cervical vertebra or at the junction between the seventh cervical and 
first thoracic vertebrae. 


The technique of the injection of tlie lumbar sympallietie gangba is 
extremely simple and iu these cases is performed with tlie patient in bed. 
Patients with severe manifestations, in whom motion is difficult and pain- 
ful, are placed in the lateral recumbent position with the affeeled side 
up (Fig. lA). After preparation of the skin over the Imnbar vertebra, 
wheals are made in the skin by intraeulaiieons injections of 1 jior cent 
novocain at points approximately two to two and ono-lmlf fingorbi’cadtlis 
lateral to the upper part of the spinal processes of the first, second, third, 
and fourth lumbar vertebrae (Pig. W). These points of the skin lie 
immediately over the transverse processes of the corresponding verte- 
brae. A twenty or twenty-two gauge needle S to lO era. in length is 
employed. The' needles are inserted vertically through each wheal until 
the transvei-sc process of the corresponding vertclira is reached, usually 
aistance of about 4 to 5 cm. The direction of the needle is then 
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changed slightly either superiorly or inferiorly so that it can project be- 
yond the process and is pointed slightly towards the midline. The needle 
is then inserted for another two and one-half fingerbreadths so that its 
point impinges against the anterolateral surface of the body of the 
vertebra in the retroperitoneal space (Fig. 1C). Through each of the 
needles, 5 c.c. of 1 per cent novocain is injected. Before injection, aspira- 
tion should be done in order to avoid the injection of noi’ocain into a 
blood vessel. Within a few minutes after a satisfactory injection, the 
extremity on this side becomes warm and dry. Moreover, it has been 
our observation that the superficial veins become more prominent. 


3temocIeido- 
maatoi-d m. 



‘ ■posticus m. 


I'>K- I — Ui.'iBrainiicitic clr;iwlne illustiattnK intvodiiclion ot needle posteriorlv nnd 
medially at a 15 dORice ansle with the midline so that the point ol the needle impinces 
•apain.sl anterol.atoral surface ot the body of the .seventh cervical vertebra or at tlie 
junction between the .seventh cerviral and tlrst thoracic vertebrae where sVellsto 
Kanplion lies. aiciuiie 


Wc have had two cases of tlu-ombophlebitis involving the upper o.x- 
troniily in which this metliod of therapy was used. Tlie lechnicitie of 
injection of the ecrvieodorsal sympathetic ganglia is extremely simple 
One may use either the posterior or anterior ajjproaelics. In employing 
the former, it is desirahle to plaee tlie patient in the prone position with 
!-llows lamoath the chest ( Kim 2..1 1. Needles similar to those used for 
the lumbar m.ieetioii are satisfactory. Unlike Die lumbar, re-ion the 

uaul so that the end of the sjunon.s proeo.ss of each vertebra lies on t 
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lionzoiital level with the transverse process of tlie vertebra below. Ac- 
coi dingl,^, the cutaneous sites of injection are made approximately two 
and one-half fingerljreadths lateral to the sjjinons processes of the 
seventh cervical (wliich is the highest prominent vertebral spine), the 
hist, second, and third thoracic spines (Fig. 25). The needles are simi- 
larly introduced perpendicularly until the transverse i)rocess of the 
^ertcbra is reached. The diroclion of the needle is changed slightly as 
in the technique for the lumbar region so that it can slip beyond the 
transverse process and is directed towai’d the midline. It is inserted for 
another two and one-half fingerbreadths until the i^oint of the Jieedle 
lies on the anterolateral surface of the body of the vertebra in the 
retropleural space where the sympathetic trunk lies (Fig. 20). A.sjiira- 
tion should always be attempted as tins pi-ecaution will avoid the in- 
jection of novocain into a blood vessel or the subarachnoid space. If the 
point of the needle impinges directly against the vertebral body, the in- 
jection may be difficult. An attempt should be made to slip the point 
away from the body slightly. Five cubic centimeters of 1 per cent 
novocain solution is injected through each of the needles. 

In injecting the stellate ganglion, we ])refer the anterior approach, 
the technique of which is a modification of that described by Leriche.” 
This has the great advantage of being much simpler than the posterior 
approach. A point 1 cm. medial to the midpoint of the clavicle is chosen 
and an intraeutaneous wheal of novocain is made in the skin immediately 
over the upper border of the clavicle (Fig. 3.4). A fine lumbar puncture 
needle is introduced on a horizontal level with the clavicle and directed 
posteriorly and medially at a 45 degive angle with the midline (Pigs. 35 
and 4). The point of the needle, after being introduced for a distance 
of 6 to 7 cm., impinges against the anterolateral surface of the body of 
the seventh cervical vertebra or at the junction between seventh cervical 
and first thoracic vertebrae, where the stellate ganglion lies. After ascer- 
taining by aspiration, that the needle is not in a vessel, 10 e.c. of 1 per 
cent novocain is introduced. A satisfactory injection is determined both 
in the anterior and posterior api)roachcs by (he prcseiice of Hor'uer'.s 
syndrome, anhydrosis, and increa.se in waniith of the extremity on the 
injected side. 
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SURGICAL KNOTS AND SUTURES 
Frederic W. Taylor, M.D., Indianapolis, Ind. 

(From the Department of Surgery, Indianapolis City Hospital, and the Department 
of Pathology, Indiana University School of Medicine, 

Aided by the Pesearch Division) 

VJ^ITH the rapid strides that surgery has made in the last few decades, 
it is not surprising that nianj* of the more fundamental elements on 
wliich it is built liave been oveidooked. One of these elements, the sur- 
gical Imot, has received only occasional consideration. Until recently this 
consideration took the form of various opinions, neglecting entirely a 
scientific approach to the problem. 

It should be definitely stated that the present inquiry into the causes 
of knot failure in no way champions one type of suture material over 
any other. It merely points out that many loiots formerly thought to he 
quite secure are far from reliable. The important faults and causes of 
failure are indicated for the more common suture materials. Tlie mueli 
argued point of "catgut versus silk” will be left for others to discuss. 
Undoubtedly silk has its definite indication in surgery as does catgut. 
How far the general use of silk may be able to encroach on the domain 
of catgut remains to be seen. 

This studj' considers only those luiots Avhich must take tension or those 
ligatures about blood A'essels where failure may mean disaster. It in no 
way applies to ordinary subcutaneous bleeders. Almost auy knot about 
these seems entirely satisfactory. 

It has been our contention that the weakest part of any suture or liga- 
ture which is subjected to tension is the laiot which secures the suture 
ends. This has been amplj* demonstrated.'’ ® It is usually assumed that 
the loiot which the surgeon ties is inviolate. If this is so, and we strongly 
doubt it, then the next weakest link is that poifion of the suture mate- 
rial immediately adjacent to the laiot. At this point the sulure has been 
sharply kinlred and some of the fibers fractured by sharp turns imposed 
by the knot. This has been shomi to provide an actual weakness as well 
as a theoretical onc.“’ ^ 

■SYhat are the factors which produce a stable knot? What effect has the 
suture material itself on the Iniot? What change may result wlien tissue 
fluids moisten the knot? What type of laiot is the most reliable under 
tension? And last, of how great importance is the individual 1 actor of 

the operator himself? 

Bcceived for publication. October 13. 1938. 
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GENERAL CONSIDERATIONS 

A laiot is defined as “the fastening made hy entangling together one 
or more cords.” Such a definition neglects the most important feature of 
a surgical laiot. Thus for surgical purposes the above should be changed 
to “the fastening made by entangling together one or more cords so that 
any tension on the fastening causes an increased contact pressure on the 
component parts of the knot.” An example of tliis ideal is found in the 
properly tied square laiot. Here an increased tension causes the inter- 
locking elements to bind all the more tightly upon themselves. The con- 
verse of this is any type of slip knot vhich has little or no tendency to 
increase its binding power with increased tension. 

It follows then in the last analysis that a laiot stays tied because of the 
friction of one component part upon another. If a given knot is com- 
posed of material having a high coefficient of friction, then its holding 
power is much greater than one tied with a slippery material having a 
low coefficient of friction. The coefficient of friction of a given suture 
material may undergo a marked alteration when it becomes moist. 

Since the holding power of a laiot is so largely dependent upon the 
friction of one suture strand upon another, it seemed desirable to deter- 
mine the frictional values of various common suture materials when tied 
in the form of a knot. Tliis has been done for both wet and dry sutures 
by a method previously reported.' The values obtained indicate a marked 
variation for different materials. Subsequent trials run for the present 
study have slightly altered the previous findings. However, the general 
ratios remain unchanged. These revised wet and dry coefficient of fric- 
tion values are given in Table I. Their significance will be coinmented 
upon later. 

Table I 


CoEmciENT or Fr.iCTiox Vai.ues* 



DHV 

■WET 

Silkworm gut 

0.15 

O.IA 

Dermal 

0.15 

0.15 

Silk (serum proof eil) 

O.IS 

0,17 

Silk (moderate wax impregnation) 

0.29 

0.33 

Silk 

O.IS 

0.32 

Linen 

0.22 

O.-IO 

Catgut, plain 

O.IS 

0.20 

Catgut, chromic 

0.19 

0.35 


values than the larpcr. Saline was used to moisten Iho suturos ^ Jowor 

oblivinod were praeticaliy tlie same ns when usinp animal serum. results 

There arc certain factors and conditions peculiar to suture material 
which definitely alter the holding power of a knot. Briefly these arc- 

1. is common knowledge among mnsieia'iis lliat'thc 'nit 

of striimed instruments is a])t to .snap or the knots como untied dnrhi-r 
danq) weather. U is likewise lumwn hy .surgeons that eat-ut seems to he 
more slippery wet than .by and tl.at knots tied will, wet g„t have a m-e-it 
Icndeney to shp out. What is the reason for thi.s phv.sical chanlo? 
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It was assumed that, the moisture caused a decrease in coefifieient of 
trictiou thus allowing the knot to slide. This assumption proved to he 
totally false, as is shown in Table I. Here it is seen tliat the wet fric- 
tional values were nearly double those of the dry catgut. As might be 
expected, those materials, such as dermal or serum-proofed silk, which 
are impervious to moisture showed practically no change in the wet state 
over the dry. On the other hand, materials, such as ordinary silk and 
linen, which absorb considerable quantities of moisture nearly doubled in 
their frictional values.^ Why then is it that, though the values are high 
for wet catgut, a knot tied with this material has such a great tendenev to 
fail? 

There are two very logical explanations for this. First, as a 
strand of dry catgut picks up moisture it assumes a quality it did not 
formerly possess ; namely, that of elasticity. This should better he termed 
elongation since once the strand is stretched there is only little tendency 
for it to return to its former lengtli. Tims it is seen (Table II) that a 
strand of dehydrated plain catgut stretches but about 1 per cent under 
a tension of 1 kg. After the same strand has been immersed in saline 
solution for a few minutes, it will elongate 14 per cent under the same 
tension. 

Table II 


Effect of Moisture on Catgut Elasticity and Size. Average Values 



% STRETCH 
DRY 1 KG. 
TENSION 

% STRETCH 
WET 1 KG. 
TENSION 

% DIAMETER 
INCKEASE 
■\VET 

No. 1 plain boilable 

1.2 

14.0 

55 

No. 1 chromie boilable 

1.2 

S.O 

so 

No. 1 plain nonboilable 

S.O 

11.0 

IS 

No. 1 chromic nonboilable 

0.5 

S.O 

20 

Linen 

o.r 

l.S 

- 


This quality of wet catgut has a very definite bearing on the holding- 
power of a knot. It prei'ents the tying of a hard firm knot. Also when 
tension is put on such a knot its component parts have a tendency to roll 
over each other until the cut suture ends finally roll out. Blueh the same 
action is noted when two ends of a rubber band are tied together and 
then subjected to tension. The knot merely rolls out. 

Another factor in the failure of catgut knots is the swelling of the ma- 
terial itself as it takes up moisture. It will be seen (Tnhlc II, Pig. 1) 
that the diameter of a strand may increase half again its original size. 
Of course, this has a very definite tendency to swell the knot loose. 

It is obvious that in material such as dermal or serum-])roofod silk the 
quality of the strand is not altered by moisture. Therefore, the ability of 
the knot to hold remains unchanged. 

9 Local Flaws and Suture Irrcffularifks.—Iicgitrdlcss of the material 
used there may always he a few irregularities or /laws at the silo of the 
knot^ At times these tend to catch and hold the knot throws more firmly. 
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At other times they may prevent the throws from lying flat or from com- 
ing tightly together. Again, the sharp turns necessitated by the knot 
may actually fracture the suture material. 

The size of the suture material may also att'eet the holding iiower of the 
knot. The knot throws of the larger sizes often cannot he brought tightly 
together because of their actual bulk or because of their stiffness. This is 
an argument in favor of small sized suture. For, if a suture is only as 



1. — IlUislralinK rluinKc.'* taking plao* ln caltnit ^nimro xi . ^ 

All photographs an- oxai-Uy Iho samo niaSc-ition 

knot altor iTi niliiutrs* Imiiu'ision In norninl plain 

of otniiici.s and tpiidcncv to "s.voll Ioo>:c " C Vnnholi i i dannite 

^ ai'."'*' lUtor :i.'> inimorslon In lO per ciint^npn«io ’^*5 catpnt. 

all! 111"!' t " ■■'I'PPar.i linn. K. Nonboll-iblo nlnio" "V""' 

It hi ■' ,‘""*'‘*tiPd nmisiuri' to i vaporato. J-'. .‘tamp knot aVipt-' T' •'oino of It.c 
!h.,, I li'i'll M""''- "'^ifb-'d .tWflllnK of .•drands- "wiipi, w’ InmuT.slon 

1 1 vdri ,d L ‘•"'"'■'■••'Ion In normal r;\lino Vo ?• ImrrV . "• 

is t!rj're'"im"iru"'"s^on cii’iS-: 
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stiong as its weakest link (the laiot), there seems no advantage iji using 
a iieavy material whose knot is no stronger tlian tliat of a much smaller 
size. 

3. Personal Factor . — Chinch i}as been said and written'' about the per- 
sonal elejnent in tying knots. It is agreed that there is a great deal of 
diffez’enee in knots tied by different operators. However, this does not 
tell the entire story. The above should be amended to “there is a 
gieat difference in knots tied by diffei’ent opei'atoi'S and a vast difference 
in Imots tied bj* the same operatoi*.” 

It wa.s a revelation to the writer to find that some of his knots came 
untied, not those placed on subcutaneous bleeders but knots of sutures 
on fascia which Avere tied to stay tied. It Avas this experience Avhieh 
led to the present study. 

The surgeon naturally feels that others may tie faulty knots but that 
his knots are bejmnd reproach. We saj' naturally, since if he did not 
haA’e this coiiAnetion he avoaaM change his metliods. To those aa’Iio are 
eei’tain that they can tie a square or “surgeon’s” knot AAdneh is trust- 
Avorthy, the folloAving is suggested; Tie one of the aboA-e knots Avith a 
strand of plain, nonboilable catgut AAdiich has been moistened Avith saline 
solution or serum. Tie this as AA'ould be dmie Avinle operating, one- 
handed or tAvo-lianded, and cut the ends as usual. Then sizbject the 
knot to tension. We have yet to see such a knot hold to the point of 
breaking. It merely rolls out. Nearly the same ma}' be said of the 
highly Avaxed, serum-proofed silk. It is obvious then that the square 
or “surgeon’s” knot is entirely inadequate AA-hen dealing AA’ith these 
suture materials. What knot then may be safel.v used? 

4. Type of Knot. — In comparing the holding poAVer of different knots, 
it is imperatiA’e to rediAcc the number of Amriables to a minimum. This 
AA'as done in a Imot testing apparatus previously described.'"' No attempt 
Avill be made here to describe this method other than to state it consists 
of a means by Avhich a series of knots can be subjected to an intermittent 
stress of tAvo and one-half pounds. This tension is considerably more 
than the usual laiot is required to stand but is certainly not out of the 
realm of possibility. 

Further tests u’ei'c cai'ried out along tlie line previouslj’' detailed. One 
A'ariation was made in that a knoAni tension Avas used in tying the knot. 
This AA’as done by means of a spring scale attached to one of the suture 
ends. The t3nng tension varied from one and onc-lialf to five pounds but 
AA’as alAA'aj’s kept the same for a giA’cn series of trials. The results obtained 
AA’cre praeticalh' the same as those pi’eA-iou.sl.A' reported. In brief these 
are as folloAvs -. 

A carefulh' made square knot is reliable Avhon tied Avith ordinary' silk 
or linen. When boilable plain or chromic catgut is used, .such a knot holds 
fairlj’ AA'ell, though it is bj' no means absolutel.v reliable. But, this same 
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strong as its weakest link (the Imot), there seems no advantage in using 

a heavy material whose knot is no stronger tlian tliat of a much smaller 
size. 

3. Personal Factor . — Mneh has been said and written^ about the per- 
sonal element in tjdng knots. It is agreed that there is a great deal of 
difference in knots tied by diffei’ent operators. However, this does not 
tell the entire story. The above should be amended to “there is a 
great difference iir laiots tied by different operators and a vast difference 
in laiots tied the same operator. ’ ’ 

It was a revelation to the writer to find that some of his knots eanie 
untied, not tliose placed on subcutaneous bleeders but knots of sutures 
on fascia which were tied to stay tied. It was this experience which 
led to the present strrdJ^ 

The surgeon naturally feels that others may tie faulty knots but that 
his knots are bejmnd reproach. We say naturally, since if he did not 
have this conviction he would change liis methods. To those who are 
certain that thej' can tie a square or “surgeon’s” knot which is trust- 
worthjq the following is suggested : Tie one of tlie above knots with a 
strand of plain, noiiboilable catgut which has been moistened with saline 
solution or serum. Tie this as rvould be done while operating, one- 
handed or two-handed, and cut the ends as usual. Then subject the 
knot to tension. We have yet to see such a knot hold to the point of 
breaking. It merely rolls out. Nearly the same may be said of the 
highly waxed, serum-proofed silk. It is obvious then that the square 
or “surgeon’s” knot is entirety inadequate when dealing with these 
suture niatei-ials. What knot then may be safely used? 

4. Type of Knot . — In comparing tbe Ijolding power of different knots, 
it is imperative to reduce the jiumber of variables to a minimum. This 
was done in a knot testing apparatus previously described.’’ No attempt 
will be made here to describe this method other than to stale it consists 
of a means by which a series of knots can be subjected to an intermittent 
stress of two and one-half pounds. This tension is considei'ably more 
than the usual laiot is required to stand but is ceitainly not out of the 
realm of possibility. 

Further tests were carried out along the line previously detailed. One 
variation was made in that a known tension was used in tjing the knot. 
This was done bj' means of a spring scale attached to one of the suture 
ends. The tying tension varied from one and one-half to five pounds but 
was always kept the same for a given series of trials. The resulls obtained 
were practically the same as those pi'cviously rcporlcd. In brief these 
are as follows : 

A carefully made square laiot is relialde when tied witli ordinary silk 
nr linen. When boilable plain or chromic catgut is used, such a knot Iiolds 
fairly well, though it is by no means absolutely reliable. But, tins same 
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A triple throw knot is the safest of all simple knots. To all practical 
purposes it is trustworthy for all suture materials with the occasional 
exception of wet plain catgut. It is of course safest when all throws 
are tied square (Fig. 2), but it is fairly reliable rvlien two of the throws 
are square. 

A few other factors entering into an anal 3 ’sis of the laiot itself are 
indicated in Figs. 2 and 4. These are photographs of rather large size 
catgut. Obviouslj' the errors indicated might occur with an.v suture. 



Fig. 2. — A, Sciuare knot tied with heavy chromic boilable catgut. This material is 
too “wiry” to be pulled down into a Arm knot. The throws spring apart as indicaiea. 

Hard Arm square knot showing: early fincture of flbei’s composing tlie knot. 
firm square knot wliicli will not slip, but fibers of the catgut strand have been baUl.\ 
fractured in tlie tying. TJiis produces an extremely weak area immediately adjacent 
to the knot 


althoinrh tlie.v might be expected less frequently with smaller and more 
pliable material. Fig. 2 indicates a square knot wliieli is absolutely 
useless since the throws have not been i)ul]ed flat. Tliis is frequently 
tlie tvjw of square knot tied willi one liaiul where care is not taken to 
cross' the hands between tlirows and e.xerl equal tension on each .side. 
Unfortunately it also occurs even when extreme care is •riv.-n to tliis 
articular fault and wlwn one strand is less pliable than the otliei-, thus 


prev 


.eventing the desired uitcrlocldng. 
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Fig. 4 indicates faults in the knot securing the ends of a continuous 
suture. It will he noted that in Fig. 4 A the actual bulk of the Imot 
prevents the two tlu-ows from coming tightl 3 ' together, giving a knot 
which easity slips out. Fig. 4 B again emphasizes the difficult^' of ob- 
taining a flat square knot when one component of the knot is less pliable 
than the other. Here the bulk and stiffness of the two suture strands is 
too great to interweave with the single strand. The result is the indi- 
cated knot Avhich is perfectlj" useless. 



Trial tests of square knots tied with three strands, as when complet- 
ing a continuous suture, show them to be completelj'- untrustworthjL 
In tact, we were shocked by the large number of failures which occurred 
even when a triple throw knot Avas used. If the suture material con- 
sisted of wet catgut or waxed silk, the only Icnot which was completely 
I'chablc was a quadruple throw knot. It is therefore strongly advocated 
inat a quadruple throw Imot be used when fastening the ends of a con- 
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tiimous sutiu-e MOiicJi must talce tension. Since the start of a continuous 
suture consists of onl.r single strands, a carefully tied triple throw foiot 
should suffice. 

The abo^ c procedure demands that an unusually large amount of 
suture material be buried in the tissue. This would seem to be safer 
than taking a chance on a lesser amount and a knot which might prove 
untrustworthy. 

5. Length of Cut Suture Ends . — The length of the cirt ends of a Imot 
is also an important factor in knot failure. Often the throws of a knot 
which is subjected to stress will reseat themselves after rolling over each 
other. After reseating, a good firm knot may result. This is frequently 
the ease with silk treated with the wax compound. Therefore, if the 



Fig-. 5. — A, Firm square knot tied with scriim-proorcd black The has 

slipped to its present position, scraping- off the wax used to impregnate tlie sJiK. liio 
white wax can be seen collected about the Knot. J>, Same ns above >\ith J^**^®* 
of black silk. The wax has the effect of a >«hricant ciecrcasing the coclllcfcnt of 
friction value of the silk strand. C. Square knot of silk with ends cut \crj short. 
Any slipping or rolling of the hnot would allow tlie ends to pud out. 


snture ends are not sufficiently long to allow for this sliglit slipping, llie 
laiot may quite easily fail. Fig. 5 0 indicates such a situation. It Ls 
obvious that any furtlier slipping of this knot would allow if to come 
untied. 

Long cut ends, of course, arc undc.sirable since they add to the amount 
of foreign bod.y left in the tissues. However, when safety of the knot is 
important, the longer ends must bo tolerated. If u'ould sccin from our 
experience in this phase that catgut suture ends slioiild be left at lea.st 
Rmm long. For smaller sizes of silk this might ho reduced to 3 mm. 

It is the custom of some operators using black silk on small hlccdci-s 
to tie a triple throw knot and tlien cut the suture ends nghf dou-n or. 
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the laiot. This seems a perfectly sound practice for the situation indi- 
cated. HoweYer, it is apt to give the operator a false sense of security in 
its use at other sites. The third throw of a Imot so cut usually comes 
loose and most certainly would if subjected to any tension. 

There are certain features of Imots tied with catgut and with silk 
which should be considered separately. These two materials are by far 
the most frequently used protot 3 fpes representing the general groups of 
absorbable and nonabsorbable sutures. 


CATGUT 


The boilable type of catgut is a dehydrated form. It is wiry and stiff. 
Carefully tied knots of this material are fairly secure when tied drjL 
In the conditions of our tests they held in a high percentage of in- 
stances. This was true when using the “surgeon’s” or square knot. 
No doubt it is because of this, that so much faith has been placed in 
simple knots. But, though the sutui'e maj" be used in its dehj^drated 
form, it rapidlj’’ picks up moisture from tlie tissues and then closely 
resembles the nonboilable hydrated type of catgut. 

This change is inevitable and as pointed out causes a vast change in 
the physical structure of the strand. It swells (Fig. 1, Table II) ; it 
elongates easily with tension ; it tends to untwist ; and last, contrary to 
usual belief, there is a marked increase in the frictional values of one 
strand upon the other. All of these factors, with the exception of the 
last mentioned, have a tendenej’- to weaken the holding power of the knot. 

The softer, more pliable, nonboilable (partially hydrated) catgut has 
these objectionable features to start with, so at least it does not give 
the operator a false sense of security. However, the simple knots tied 
with this material are quite untrustworthy. 

We must then face the fact that simple knots tied with any tj'pe of 
catgut are untrustworthjL Since this material enjoj's nearty universal 
use, it is obvious that we must fit our practices to the limitations of the 
catgut. It is therefore advocated that at least a triple throw Imot be 
used in fastening two suture ends. Where three strands enter the knot 
as at the end of a continuous suture (Fig. 4), a quadruple throw must 
be used. 


Again it should be emphasized that this does not apply to the usual 
small bleeder but only to use at sites where a suture takes tension. In 
this connection it may be stated that we are convinced that only very few 
sutures are ever subjected to the tension used in our tests (two and one- 
half pounds). If they were, there certainly would be far more abdom' 
mat wall failures following laparotomy. It then follows that if this is 

rm-PiTnl’ common’ practice? 

•O little dilt.,™* in .tap, ion 
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it would appeal- that much of the tissue reaction produced hy catgut 
would disappear if fine sizes of catgut were more generally used. 

One more point should he mentioned. Knots tied of chromic material 
are definitely more secure than those tied with plain catgut. It is not 
Iviiown if this is due to the high frictional value of chromic (Table I) 
or to its le.sser degree of stretch under tension. We are inclined to believe 
it is the latter. 

SILK 


In a previous report the statement was made that knots tied with silk 
Avere much more reliable than those tied ivitli gut."’ This is true ivhen 
dealing ivith the ordinary untreated type of surgical silk. It is not true 
for the Avaxed tj-pe of serum-proofed silk. This material Avas referred 
to in the preA-ious communication as “hard tAA’ist silk.” 


Serum-proofed silk consists of a high quality braided silk strand 
AA'hieh has been impregnated Avith a AA-ax compound. This combination 
gives a suture material of many desirable qualities. It is extremely 
strong so that verj- fine sizes may be used, thus minimizing the amount 
of nonabsorbable foreign body left in the tissues. It is practically 
moisture proof and therefore does not change its physical properties 
on contact AA-ith tissue fluids. It at least diminishes the danger of 
Avound infection by being moisture proof, thus reducing the opportu- 
nity of harboring bacteria. Last, probably its most desirable quality 
from a practical standpoint is that it may be boiled or autoclaved Avith- 
out fear of loAA-ering its tensile strength. 

Prom the standpoint of knot safety, the serum-proofed silk* has one 
very definite objection. The Avax Avhich coats the strand prevents mois- 
ture from aiding in making a firm knot as AA'ith ordinary silk. This 
lubricating action of the AA-ax alloAA’s the knot to slip on itself, and tlie 
cut ends may slide out (Fig. 5). It Avill be noted (Table I) that Ihei'c 
is no increase in Avet fi-iction A-alue oA-er dry. 


This feature of serum-proof silk at times is not altogether a fault as 
it alloAA'.s the ojierator to slide the seeontl tln-OAA' of a knot, thus iiokling it 
until a third throAA- can be applied. At tlic other extreme are sutui'c ma- 


terials, such as untreated AA'et silk or linen, AA'hieh have a very high eoeffi- 
cient of frietion. The friction of one strand of the knot upon anothei- 
may be so great that tlie suture breaks before it can be pidled doAvu 
snugly. This is commonly experienced AA'hen using linen or ordinary sdk 
in pullimr down the fir.st throw of a surgeon’s knot. Once the knot is 
carefully and securely tied, these materials produce tlie safest of all knots. 

' Durim- our tests, there aa os occasion to examine some brairled silk whirl, 
was li-Wlv impi-egnated with a aa-.-ix eompouml. Knots ti,-d with this 
materhd wot or dry Avere extremely reliable. This aaiis ,n sharp eon- 
";sl AA'ith square knots tied with the full impregnation ot the serum- 


proofed silk. 
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From the foregoing it would seem that a more desirable material 
v/ould be one which contained less wax than the full serum-proofed silk. 
Boiling removes some of this wax. A single such sterilization, however, 
does not remove enough to greatly alter the holding power of the loiot. 

A desirable property which nonabsorbable suture seems to possess is 
that it elongates veiy slightly under tension. This is true wet or di-y. 
The knot never fails, due to a stretching out of the suture, as is the 
case with catgut. 

DISCUSSION 


It has not been our purpose to uphold one type of suture as being 
ideal either as a suture or for the safety of its knots. To our Imowledge 
there is no such ideal material. Rather has it been our purpose to indi- 
cate the frailties and faults of all simple surgieal knots. An analysis of 
these faults and causes for knot failure is given in detail. It is pointed 
out that special care and consideration must be given to knots tied wnth 
the suture material at our disposal. If this is not done, there will be a 
considerable number of failures in those Imots which are subjected to 
tension. 

A few generalities may be stated. 

1. A knot is the weakest point in any suture. If the Imot itself holds, 
then the portion of the suture immediately adjacent to it becomes the 
weakest link. 

2. Square knots and “surgeon’s” knots are unreliable for tension 
sutures when using catgut or serum-proof (waxed) silk. Chromic cat- 
gut knots are somewhat more reliable than those of plain catgut. The 
latter foots the list. 

3. Failure of catgut knots is largely due to the change in physical 
properties on becoming moistened by tissue fluids. 

4. Failure of the waxed silk knots is largely due to the fact that the 
wax acts as a lubricant, allowing the knot to slip. 

5. A tension suture often slips slightly and then holds. This indi- 
cates the importance of leaving long cut ends on the Imot. 

6. Linen and untreated silk are the safest materials in so far as the 
knot is concerned. 


I. Due to the limitations of the available suture material and the 
personal element of the operator himself, particular caution must be 
taken with all knots subject to stress. 

8. It IS advised that a carefully tied triple throw Imot be used with 
the throws all tied square. 


9. Where three strands of suture are tied togetlier, as at the end of n 

10. In our tests the “surgeon’s” knot was consi<!tontL. i t ,, 

«»> u„„.. .. <w,d, . ,„i,d 



510 


SURGERY 


It is interesting to reflect upon the past, present, and future of sutures 
and their knots. We still approximate tissues in the same manner that 
they were first approximated in earl5’’ medical history, using for the 
most part the same type of suture and the same laiots as our early med- 
ical ancestors. We have added little to their methods with the excep- 
tion of sterile technique. Will the future develop a method of better 
holding tissues togetiier while they repair than the one vdiich antiquity 
has passed down to us? Or, will Ave continue to sgav and tie knots hop- 
ing that eventually the perfect suture aauU be developed, a suture which 
is nonprotein, perhaps closely allied to a cellulose, nonelastic, slowly 
dissolvable in tissue fluids, and capable of being tied in simple knots 
which are absolutely trutliAvorthy ? In the meantime, a knot is still the 
weakest part of any suture. 


REFERENCES 

1. Bates, E. B.: Absorption of Catgut, Chicago Surgical Society Meeting, January, 

193S. 

2. Jenkins, H. P. : Personal Communication and Clinical Studj' of Catgut in Eola- 

tion to Abdominal Wound Disruption, Surg., Gynec. & Obst. 6i: G4S, 1937. 

3. Eraiasl, 0. J. : Intrinsic Factors Altering the Absorption of Catgut, Surg., Gynec. 

& Obst. 63: 561, 1936. 

4. Livingston, E. M. : Study of the Square Knot, Am. J. Surg. 6: 121, 1929. 

5. Taylor, P. W.: Surgical Knots, Ann. Surg. 107: 45S, 193S. 



A STUDY OF THE USE OP SILK, CATGUT, AND THE NOBLE 
PLICATION WITH REFERENCE TO ABDOMINAL ADHESIONS 

J. K. Donaldson, M.D., and Rich.vbd R. Cameron, M.D., 

Little Rock, Ark. 

(From the Department of Surgery, University of Arkansas School of Medicine) 

T he predisposition to morbidity which may arise from the injudicious 
use of suture materials seems insufficiently aiipreciated. The results 
reported here are based upon 152 autopsies and operations upon 76 ani- 
mals (dogs). Our observations in this series of experiments, together 
with previous investigations of similar nature,'’ ^ have made us keenly 
conscious of the fact that every surgeon should be thoroughly familiar 
with tissue reactions and potential complications which may ai’ise with 
v arious suture materials. 

A detailed analysis of the literature on this subject will not be given 
here. Findings which have been made to date by studies on silk and cat- 
gut should be briefly stated in ‘general, however. A number of in- 
vestigators during the past few' years have demonstrated considerable 
variability in the grades and types of catgut sutures w'hich are marketed 
by different companies, and also some variability of catgut sutures 
marketed by the same companies. It is accepted that the sterility prob- 
lem in the preparation of catgut is a considerable one. Chemical meth- 
ods commonly used apparently are not completely efficacious in killing 
spores of certain anaerobic microorganisms, such as Cl. welchii, or of al- 
ways killing all unspored microorganisms. Heat seems to be the only sure 
sterilizing agent available at present in suture manufacture; and manj' 
surgeons do not favor boilable catgut because of its increased hardness 
and lessened pliability. Chemical agents, such as chromic acid and 
iodine, used in chromieizing or tanning catgut are in themselves ir- 
ritating to the tissues. Even plain catgut seems to cause a certain 
amount of inflammation and edema of the tissues as it is absorbed. 
Allergic reactions to catgut w’ith consequent disruption of w'ounds like- 
wise have been demonstrated. 

One of the chief objections to the wider use of sillt seems to have been 
that it is a nonabsorbable material. It has also been a prevalent belief 
that silk should never be used in a field involved in or threatened by 
pyogenic infection. Many objections to the use of silk seem to have been 
accepted more upon theory than upon actual experimental or clinical 
facts. The extent to w'hich Halsted popularized the use of silk and 
stipulations which he and others made regarding its use are weR know'n 
Halsted, however, seemingly did little actual experimental work lUth 
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It is interesting to reflect upon the past, present, and future of siitures 
and their knots. We still approximate tissues in the same manner that 
they were first approximated in early medical history, using for the 
most part the same type of suture and the same knots as our early med- 
ical ancestors. We have added little to their methods with the excep- 
tion of sterile technique. AVifl the future develop a method of better 
holding tissues together while they repair than the one which antiquity 
has passed down to us ? Or, will we continue to sew and tie knots hop- 
ing that eventually the perfect suture will be developed, a suture which 
is nonprotein, perhaps elosety allied to a cellulose, nonelastic, slowly 
dissolvable in tissue fluids, and capable of being tied in simple knots 
which are ahsolutelj^ trutliworthy? In the meantime, a knot is still the 
weakest part of any suture. 
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silks, and unquestionably it has a definite place in the surgical arma- 
mentarium. It occurred to us, however, that, just as the treatment of 
catgut Muth irritating chemicals may predispose to infiammatory tissue 
reaction, so special treatment of silk, unless carefully guarded, might 
likewise make tlie product more irritating to tissue than it otherwise 
ivould be. We therefore do sound a note of warning concomitant with 
the increasing popularity of the silk suture. Its increasing popularity 
undoubtedly will call for increased activity regarding it on the part of 
commercial houses. And it is entirely possible that more and more 
supply houses will bring out “specially treated” silks. 

We are not familiar with any extensive well-controlled experiments 
which have carefully measured reactions or complications which might 
arise from the use of specially prepared silks in the peritoneal cavity. 
We therefore decided to continue experimental investigations com- 
paring two or three types of silk as well as catgut. 


t.vble I 

Catgut 20-Day Noxboilable Chro.mic 0 ox I.xtestinal Needle 


DOG 

NUMBER < 

DATE 

DPERATKD 

DATE 

AUTOPSIED 

ADHESION 

GE.IDE* 

SS-D7 

V 4/38 

4/29/38 

0 

S8-D11 

3/14/38 

5/17/38 

Grade 1 

SS-D15 

7/ 1/38 

7/24/38 

Grade 3 

SS-D16 

7/ 2/38 

7/24/38 

Grade 2 

S8-D17 


7/24/38 

Grade 3+ 

SS-DIS 



Grade 3 

GS-D19 

7/ 4/38 

7/24/38 

Grade 1 

S8-D20 

7/ 5/38 

7/29/38 

Grade 2 

SS-D21 

7/ 5/38 

7/29/38 

Grade 1 

SS-D22 

7/ ti/38 

7/29/38 

Grade 2 

S8-D23 

7/ 0/38 

7/29/38 

Grade 1% 

S8-D2-1 

7/ 9/38 

8/ 3/38 

Grade 3- 

SS-D25 

7/25/38 

8/25/38 

Grade 2+ 

S8-D2() 

7/29/38 

8/23/38 

Grade It- 

SS-DiiO 

8/ 4/38 

8/25/3S 

Grade 2 

ss-n:ti 

S/ 4/38 

' 8/25/38 

Grade 2 

SS-Dit-l 

8/25/38 

; S/2S/3S 

Grade 2 


REMARKS 

Part of gut strand unabsorbed (I’ias. 1 
and 2) 


Band omentum to knot area only 
Bowel, omentum involved 

Grade 2 omental adhesion along suture 
line and to mesentery 

|Oniental adhesion all along suture line; 

' one extra knot in suture 


Adhesions loop to bladder, etc.; a good 
experiment ; photograph 

jOniental strand to knot area; no adhe- 
sions elsewhere 


Omental adhesions to greater part of su- 
ture line 


Knot region to abdominal wall; none else- 
where 


Omental adhesions over tiiree-fonrths of 
suture line 


Loop of bowel to suture line 

Bowel to self and omental adliiSiraWhiSi^ 
trauma at operation 


Omentum 


along suture line ~ 

^vhCTe knoFTegion ;~no5rdie^ 

jdmentum to onediKTTI^'liltlhrihiS^^ 
i o n dissection suture line ’ 


I l.e«ons probably would ha’ve be'en p^rma 


ana e. 2; Grauc i’ G 
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Sliambaiigli and Diinphy recently did investigative -work ■which in- 
dicated that silk could be used in the presence of infection;® that actually 
there seemed less tissue reaction and undesirable sequelae following it's 
use in their studies than following tlie use of catgut. This, of course, 
directly contradicts popular and long-standing belief. 

Harvey, in a recent editorial, advocated the use of silk in resections of 
the colon in cases where greater pliability of silk woiTld make for more 
secure closures than would be available with less pliable catgut. 

Men in several well-luio'^ni medical centers are looking with more 
and more favor upon tlic iise of sillc as a satisfactory material to be 
buried in tissues. Particularly at Johns Hopkins and Tnlane Uni- 
vei'sities ha'S’e surgeons had considerable experience with silk. At Tu- 
lane University practically the entire surgical staff is now using silk 
exclusively in the abdominal wall proper and also extensively inside 
the peritoneal cavity. Ochsner, however, waiais against the use of long 
continuous strands of silk in closure of the abdominal wall, stressing 
the interrupted suture. Gage frequentl.v uses ordinary ten-cent-sfore 
white cotton thread, size 50-60, in both the abdominal wall and in the 
peritoneal cavity. Whiiiple, of New Yoi'k City, ap])arcntly uses con- 
tinuous silk sutures in closure of the peritoneum.'* 


Schindler has demonstrated that silk strands used in the wall of a 
viscus, before they are absorbed, may possibly ju'esent free ends waving 
in the hollow viscus. Free ends were found by Schindler in the stomach 
following gastroenterostomies. He stated that at such sites in a hollow 
viscus irritation may occur.'* We are not familiar with just how com- 
plete and voluminous his observations regarding this point are. 

Since we had on occasions used the Noble plication technique for pre- 
vention and treatment of abdominal adliesions and had ju'cviously 
wondered which would be preferable suture material in fin's procedure, 
we decided to do experimental plications on dogs with continuous silk 
and catgut strands, and to pursue the fate of the sutures over j)criods 
of time. Some of our previous experiments had led ns to look with 
increasing favor upon the use of silk.’’ = 


Certain manufacturers are specially treating and j)rc{)aring silk and 
have made claims that their method of treatment dcvcloj)s a .silk con- 
siderably superior to untreated silk. One of the most ])oi)ular silks 
is claimed to be made moisture and serum proof by the ma?inor in whieli 
it is treated. It is treated with a mineral wax and “jjrocc.sscd in sneli 
a manner that cacli strand is impregnated and the entire siirfiiec 
covered *' “It docs not irritate and has no allergic reaction" according 
to the claims of the manufacturer. Another statement made in advertise- 
ments of the product is: “It has no chemical or allerg.c reaction and 
is non-irritating— eliminating the possibility of stipimration. ’ It must 
be admitted that this particular brand of .silk is .stronger Ilian most other 
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physiologic function of the involved loops; or if the procedure could pre- 
dispose in any manner to mechanical stasis or obstruction at the curve 
of the plication. We may say here that we found no evidence in our 
experiments indicating that such disturbances occurred. 



Pig. 1. 



' Sir SM - 
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THE NOBLE PLICATION AND EXPERI5IENTAL TECHNIQUE 

In 1937 Noble described a teclinique ivhicii lie used at times for pro- 
plndaxis and treatment of abdominal adliesions.^ It seemed to us that 
the mecbanical priuciiiles of the technique were of yalue. Briefly stated, 
one may simply fold a loop of bowel upon itself when by doing so one’ 
may eover abraded areas of the involved loop. Noble ' reasoned that 
by doing this and attaching by continuous suture tlie two looj) surfaces 
togethei, one would jirevent tlie formation of dangerous bands or un- 
satisfactory visceral attachments to raw surfaces (Fig. 1). The pro- 
cedure is indicated, of course, onl 3 ' when raw surfaces cannot be more 
easily and satisfactorih^ obliterated. In making tiie plication, lie also 
sutured the mesentery of the plicated looj) together from its base up- 
ward to the level of tlie beginning of the bowel plication proper. This 
avoided leaving a mesenteric pocket in which loops of bowel might have 
strangulated themselves. 

One might wonder if the attachment of the gut to itself in the manner 
described by Noble would in any way disturb the normal peristaltic or 


Table II 

Depahtjcent Store Silk (Size 1) 




DATE OF 

» READING 

ADHESrOK 

GR.\PE* 

REMAIIKS 

ST-Dl 



immm 

Adhesions confined to e.vposed knot 

S7-D3 

11/ 3/3^ 

• 11/20/37 

Grade 1 

Adhesions confined to c.x'posod knot 

S7-D4 

11/ 3/31 

• 11/22/37 

Grade 1 

Adhesions confined to e.vposed knot 

S7-DC 



Grade 1 

Adhesions confined to c.xposod knot 

S7-r)7 

11/ 7/37 


Gr.ade 1 

Ar/hesions confined to e.vposed knot 

S7-DS 

11/12/37 

I 12/15/37 

Grade 1 

Adhc.sions confined to e.vposed knot 




Grade 1 
plus 


S7-D11 

11/13/37 

11/20/37 

0 


S7-B12 

11/2.3/37 

12/25/37 

Grade 1 

Few omental strands suture line 

S7-r)l.S 

11/24/37 

12/ (i/37 

Grade .'!>/: 

Afany adlicsions to involved loop; eause 
unknown 

SS-Dl 

2/32/3s| 

4/25/3S 

iGrade 1 

Ito knot urea only; f^ilk seemed inert in 
tissue; no pus 


2/I3/3S 

5/17/3S 

Grade 2 

Gut traumatized more than usual at ori;;- 
iiial operation; silk .slowly nhsorhin;; 

.ss-d:i 

2/13/3.S 

5/1 7/3S 

Gr:ulp 1 
plus 

To knot urea and V 2 ineli adjacent; none 
elsewhere 

SS-DI 

msmi 

.■I/2n/3S 1 

Grade 1- 

None on suture line pro[ier 

SS-Bo 

2/34/3S 

5/17/3S 1 

Grade 1- ‘ 

r/iiii sfraTul to knot area only; silk slowly 
absorhin^f 

SS-B(! 

3/ 4/3S 

4/20/;!.S ( 

irrudo 1 

h’limsy .•idhesions knot area ami ail.jaeent 

.c;s-BS 

.■:/n/3s 

4/2(!/;!S ( 

Tirado i 

'iiiall hand to knot area only 


.3/34/3S 

.5/17/3S ( 

Irade 1 1 

riun band omentum to knot roj^ion ; nono 
elsewhere 

Ss-Bll 

.3/KSy.3S 

5/17/.':s jf 

?rad(' 1* jLni’pratrd sprosa: jfrfdn'lpd adho'-ion'* nf 

1 uriiiinal ojipratinii 


loss than 1 

. ^ ; Criiilo 1 

or 13 ; 

• fJntdo 2 or more. 3 : (irmio p, or nmrr. I ; 


Gratle 1 
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physiologic function of the involved loops; or if the procedure could pre- 
dispose in any manner to mechanical stasis or obstruction at the curve 
of the plication. We may say here that ive found no evidence in our 
experiments indicating that sueli disturbances occurred. 



Pig. 1. 



Pig 

5- v”" '.nsz si-.- Fb’S-s,:." 

'nrious nmtcrlal.s are listed in tI,c’’aSwan5dng tawS? fo™atten® with 
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In doing the Noble plication on our experimental animals, we used silk 
alone in some, always choosing the area of the ileum beginning at its 
teiminal portion about three to five inches from the ileocecal .iunction and 
plicating upward. Catgut alone was used in other animals in the same 
aieas. In some, catgut was used to plicate one area of the small gut and 
silk was used in the same animal for another area of plication. Plica- 
tions involving as much as twenty-four inches of the small gut were 
done, the average length involved being about twelve inches. Twenty- 
day chromic 0 nonboilalile catgut on an intestinal needle was used in 
jnost instances where catgut was titilized in the plications; twenty-day 
chromic 00 nonboilable catgut on an intestinal needle was used in other 
animals. Ordinary black sewing silk essentially equivalent, to Size 1 



Fie. 3. — Tliis pliotosrapli illustrates tno points. Firal. Vicrc were no ndlic.-ilon.^ of 
ficljacont vlscora or omentum anywhere alonir the slJk suture line which was used in 
this plication. Thci’c has been some pullinfr apart, iiowcvor, alon^; one or two areas 
of the suture line. This is likely to happen unless the two .^lorosal surfaces are ap- 
proximated quite snufi-jy wltli tlie suture. 


snrgieal sillc, jnircbased at a department store coutifer. was ii.^efl at other 
times. A siiecially treated popular surgical silk in Sizes 1 and 2 which 
we will call Brand A was used; and a .soflci-, more i)liai)lc surgical silk. 
Size ‘2. free from waxed Ircatmciit, was also iitiliitvtl. Aiihiiiils wero 
killed and readings made, as a rule, in four weeks to two iiioiitlis. A few 
i-eadings were made soo 7 icr and .some lalei-. The results are catalogued 
in Tables I-VII. All readings were carefully and unhiasedly made; and 
.sufficient latitude was allowed bcfwee?! grade ela.ssifications to make nn- 
intcntional distortion of readings .seem unlikely. Witli liie reading of 
Trade 1 only a minimal amount of ndlie.sions was j>rescnf, such as a thin 
sir.ml of omentum over a limited area. For Tra.l,' 2, several arli.esion 
i,auds over a wider area were fonml. Bather extensive and very e.v- 
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Table III 


Pliable Soft SuEoiaui Silk (Brand B, Size 2) 


DOG 

NUMBER 

DA.TE 

OPERATED 

DATE 

AUTOPSIED 

ADHESION 

grade^^ 

REMARKS 

S8-D56 

9/12/38 

10/11/38 

Grade 3^/2 

Adhesions gut, omentum, mesenteiy, points 
thick exudate about stitches 

S8-D55 

9/12/38 

10/11/38 

Grade 1 

lOnly thin strand omentum to knot area; 
no adhesions elsewliere 

S8-D54 

9/12/38 

10/ 4/38 

Grade 1 

Strand omentum to knot area; no adlie- 
sions elsewhere 


9/11/38 

9/27/38 

Grade 2 

Omentum to proximal tliird of suture line ; 
points of exudate about stitches 

S8-D52 

9/11/38 

10/ 4/38 

Grade 1- 

Flimsy adhesion from appendix to proxi- 
mal and suture line 

SS-D51 

9/11/38 

10/ 4/38 

Grade 1 

Thin strand gut to gut proximal and su- 
ture line; drop of pus on rolling line 
apart 

SS-D50 

9/11/38 



Mesenterj- to proximal two-thirds of suture 
line and omentum to knot area 


‘Grade 1 or less, 4 ; Grade 2 or more, 3 ; Grade 3 or more, 1 ; total number 
observed, 7. 


Table IV 

Treated Surgical Silk (Sizes 1 and 2, Brand A) 


DOG 

NUMBER 


DATE 

OPERATED 


DATE 

AUTOPSIED 


ADHESION 

GRADE* 


SIZE 

OF 

SILK 


REMARKS 


SS-D41 


9/ 1/3S 


10/ 4/38 


Grade 3 


Adhesions gut, omentum, mesentery 
of suture site 


S8-D42 


9/ 5/38 


10/ 4/38 


Grade 2i/. 


Adhesions mesentery, omentum 


SS-D43 


9/ 5/38 


10/ 4/38 


Grade 2% 


Gut to self, omentum, bladder; 
grains of thick exudate stitch areas 


SS-D44 


9/ 5/38 


10/ 4/38 


Grade l^A 


Grade 2V(> 


Two inches from curve end, omen- 
tal adhesions; exudate on dissect- 
ing suture line 


|Omentum to about 70 per cent of 
suture line; grains exudate stitch 
area 


SS-D35 


SS-D46 


SS-D47 


SS-D49 


S8-D4S 

SS-D45 


8/25/38 


9/26/38 


9/ 9/38 10/ 4/38 


Grade 2^ 


SS-D33 


SS-D32 


SS-D29 


S8-D2S 

SS-D27 


9/ 9/38 


10/11 /38 


9/ 9/38 


9/ 9/38 


9/ 5/38 


8/ 5/38 


8/ 5/38 


8/ 3/38 


8/ 3/38 


7/30/38 


Omentum to 75 per cent of suture 
line 


Grade 2 


10/ 9/38 


Grade 1 


Omentum along suture line 


10/11/38 


Grade l\l> 


Omentum to proximal end (not knot 
end) 


10/ 4/38 


Grade 2% 


Omentum to knot area 


8/25/38 


Grade 3% 


Gut to gut, omentum, mesentery 


8/25/38 


Grade 1 


More trauma than usual 


8/25/38 


Grade 1+ 


Pus on rolling apart suture linF" 


8/25/38 


Grade 2)/. 


Thick band to knot area ; pus on 
rolling apart suture line 


8/25/38 


Grade 3 


^Omentum to suture line 


t OP less, 2 ; Grade 
-, I : Grade between 2 and 3, 


lOnientiim to suture line; adhesion 
mesentery; drops exudate suture 
line 


6 °’totarSumbW“rved': ^ 
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Table V 


Catgut 20-Day Ciikomic 00 Nonboilable on Intestinal Needle 


BOG 

XUSIBER 

DATE 

OPERATED 

BATE 

AUTOPSIED 

ADHESIOIf 

GRADE* 

REMARKS 

SS-DSG 

S/2S/3S 

9/16/3S 

Grade 2% 

Omentum to 50 per cent of suture line; 
catgut present at autopsy 

SS-D3/ 

mmm 


Grade 2Vi 

Omentum to suture line and to mesentery 

SS-D3S 

S/2S/3S 

10/ 4/3S 

Grade 1% 

Three-fourth inch attachment omentum to 
knot area; none elseivliere 

S8-D39 

S/2S/3S 

10/ 4/3S 

Grade 1 

Thin strand omentum to knot area 

SS-D40 

8/28/38 


Grade 3 

Loops, omentum, mesentery adliered at site 


‘Grade 1 or less, i; Grade 2 or more, 4; Grade 3 or more, 1; total number 
oDservea, 5. 

tensive or massive adhesions were denoted by the Keadings 3 to 4 respec- 
tively, Only adliesions occurring at or involving tlie experimental 
suture material site wei-e considered. Adhesions at the abdominal in- 
cision area -were not considered unless they involved the experimental 
gut area also, and this was jiractieally never the case. 

Table VI 


Catgut and Silk Same ANiitAL 


DOG 

NUMBER 

DATE 

OPERATED 

DATE 

AUTOPSIED 

ADHESION 

GRADE* 

MATERIAL 

SITE 

REJt.tRKS 

ST-D14 
S7-D14 
S7-D1S 
S7-D1S 
S7-D19 
S7-D19 
S7-D20 
S7-D20 1 

12/ 1/37 
12/ 1/37 
12/ 9/37 
12/ 0/37 
12/20/37 
12/20/37 
12/20/37 
12/20/37 

12/29/37 
12/29/37 
1/12/38 
1/12/3S 
1/ 5/38 

1/ 5/38 
1/27/38 
1/27/38 

Grade 1 
Grade 2 
Grade 2 

0 

Grade 1 
Grade 2 
Grade 1 . 
Grade 1 

Catgut 

Silk- 

Catgut 

Silk 

Catgut 

Silk 

Silk 

Catgut 

Cecal 

Proximal 

Proximal 

Cecal 

Proximal 

Cecal 

Cecal 

At knot only 
At knot only 


Catgut: Grade 2, 1; Grade 1. 3. Silk: Grade 2. 2; Grade 1, 1: Grade 0, 1. 


ANALYSIS OF KESULTS 

Table VII presents in tabulated form some of the more important 
conclusions whieli we liave reached from this study. As .seen in lablc 
VII, Grade 1 or less adhesions occurred with tlie department store silk 
in GS.4 per cent of 19 animals; whereas, this small degree of adhesion 
formation occiuTcii in only 23.5 per cent of 17 animals in which chi-omic 
twenty-da.v nonboilable 0 suture on an intestinal needle was used for the 
experimental Noble plications of the small intestine. It is of interest to 
note tliat the Size 2 surgical silk of soft pliable nature and a brand in 
which we feel certain no wax or oil treatments are u.sed, there were 
57 1 per cent instanecs in which Grade 1 or less adlie.sions oecnrred a.s 
compared to 23.5 j)er cent in which chromic 0 was n.scd and 20 per cent 
in which chromic 00 was used (the latter being csscvtinlly comparable 
in size to Size 2 silk): and 13.3 i)er cent when .Sizes 1 and 2 specially 
treated silk were used (Table VII). 
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TABM VII 


Percentage and Degree of Adhesion Formation to Various Suture Materials 



GRiUDE 1 

OR LESS 

GRADE 2 

OR MOKE 

: grade 3 

1 OK MORE 

TOTAL NUMBER 
OP ANIMALS 
OBSERVED 

Chromic 20-,day nonboilable 0 

2S.5% 

58.8% 

17.6% 

! 17 

Department store silk 

Siie 1 

! 68.4% 

15.7% 

j 

5.2% 

19 

Soft pliable surgical silk 
Brand B 

Size 2 

57.1% 

42.8% 

14.2% 

7 

Treated surgical silk 

Brand A 1 

Sizes 1 and 2 

13.S% 

60.6% 

20% 

1 

15 

Chromic 20-da}' nonboilable 00 

20% 

80% 

20% 

5 


In view of claims made for the brand of treated surgical silk used that 
‘ ‘ it has no chemical or allergic reaction and is non-irritating, eliminating 
the possibility of suppuration” it is interesting to note that in our series 
drops of pus or thick exudate formed rather consistently along the 
suture lines of this material. The softer “untreated” silks were far less 
consistently associated with gross exudate formation as well as with 
much less adhesion formation. It is true that tJie tensile strength of tlie 
special Brand A silk is greater size for size than the other silks used 
here. For example, the department store siUc had, as measured by 
rough methods, a tensile strength of about two and one-half pounds; 
whereas, the tensile strength of the similar size special Brand A was 
listed as three pounds or over by the manufacturer. Tlie markedly less 
tendency to cause adhesion formation, however, of the softer silks (in- 
cluding the Size 2 untreated surgical silk Avhich Ave believe had as much 
tensile strength as the Size 1, Brand A treated silk) causes us to con- 
clude that the treatment process used in preparation -of the treated silk 
made this suture less satisfactory for general use inside the peritoneal 
cavity than if it had been untreated; and that needed tensile strength 
had best be obtained by using a slightly larger untreated silk than by 
using a silk hardened and treated as is Brand A, even though the latter 
he smaller in caliber per tensile strength unit. Certainly the wide claims 
made by the manufacturer regarding Brand A and its inertness in the 
tissues with the possibility of suppuration being eliminated seem un- 
warranted. 

It might appear that a comparison between silk and catgut would not 

Sk’T''.“-i" Z th 

™ .It r“ ' '"Cf' greater 

tiiaii that of catgut of the same size. No consistent neGni-ita ” ■ 
l«wcr» the to, rile rtrensth „I ctRul aid ^ ^ r"""'”" 

'»ne. smee, tvitl. diftereat brand* „t M„ ZlSf ZiT , n 
<»«» in strength may enist, and Z f 

l™. t« I, me in the aamo brands. AYhipple evidently nse's a steZ™!! 
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Table V 


Catgut 20-Day Cheomic 00 ITokboilable ox Intestinal Keedle 


BOG 

NUMBER 



ADHESION 

GB.VDE* 

REMARKS 

SS-D3G 

S/2S/3S 

9/16/3S 

Grade 2% 

Omentum to 50 per cent of suture line; 
catgut present at autopsv 

KtajKia 

S/2S/3S 

1 9/26/3S 

Grade 2^ 

Oniontum to suture line and to mcsoutcry 

SS-D3S 

S/2S/3S 

10/ V3S 

Grade IV' 

I 

Tliree-fourtli inch attachment omentum to 
knot area; none elsewhere 

SS-D39 

S/2S/S8 


Grade 1 

Thin strand omentum to knot area 

S8-Df0 

8/2S/3S 

10/ 1/38 j 

Grade 3 

Loops, omenttnn, mesentery adhered at site 


‘Grade 1 or less. 1 ; Grade 2 or more, 4; Grade 3 or more, 1; total number 
observed, 5. 


tensive or massive adhesions were denoted b.y the Readings 3 to 4 resiiec- 
tively. Only adhesions occurring at or involving the experimental 
suture material site were considered. Adhesions at the abdominal in- 
cision area were not considered unless they involved the experimental 
gut area alsOj and this was practically never the ease. 


Table VI 

Catgut and Silk Sajce Axu.mal 


DOG 

number 



iVBIIESION 

GKABE* 

MATERIAL 

SITE 

REMARKS 

S7-D14 

12/ 1/37 

12/29/37 

Grade 1 

Catgut 

Cecnl 


ST-D14 

12/ 1/37 

12/29/37 

Grade 2 


Proximal 


S7-D18 

12/ 9/37 

1/12/38 

Grade 2 

Catgut 

Proximal 


S7-D1S 

12/ 9/37 

1/12/38 

0 

Silk 

Cecnl 

At knot only 

S7-D19 


1/ 0/38 

Grade 1 

Catgut 

Proximal 

S7-D19 

12/20/37 

1/ 5/38 

Grade 2 

Silk 

Cecal 

At knot oniy 

S7-D20 

S7-D20 

12/20/37 

12/20/37 

1/27/38 , 
1/27/38 1 

Grade 1 . 
Grade 1 

Silk 1 

Catgut 1 

Cecal 



CatBUt: Grade 2. 1; Grade 1, 3. Silk; Grade 2. 2; Grade 1, 1 ; Grade 0, 1. 


ANALYSIS OP RESULTS 

Table VII presents in tabulated form some of the more important 
conclusions which we have reached from this .stud.v. jIs seen in Table 
VII, Grade 1 or less adhesions occurred ivitli the doiiartinciit store silk 
in 68.4 per cent of 19 animals; whci’eas, (his small degree of adhesion 
formation occurred in only 23.5 per cent of 17 animals in which chromic 
twent.v-day nonboilahle 0 suture on an intestinal needle was used for the 
experimental Noble jilications of the small intestine. Tt is ol intci'cst to 
note that the Size 2 surgical silk of .soft pliable nature and a hnmd in 
which we feel certain no wax or oil treatments are used, there were 
57 1 per cent histatices in wliieli Grade 1 or less adhesions oeeiirred as 
comiiarcd to 23.5 ])cr cent in which eln-omic 0 was used and 20 per cent 
in which eliromie 00 wa.s used (the latter being e.ssentially eomjmrnbh; 
in size to Size 2 silk): and 13.3 i.er cent when Sizes I ami 2 specially 
ti-eated silk were used (Table VII). 
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CONCLUSIONS 

1. Comparative studies were made regarding the use of the following 
in the peritoneal cavities of dogs; department store siUi of size essen- 
tially equivalent to Size 1 surgical silk; Sizes 1 and 2 specially treated 
waxed surgical silk of popular brand; chromic 0 and chromic 00 non- 
boilable twenty-day catgut on an intestinal needle (produced by a 
popular and reliable firm); and Size 2 soft, pliable, “untreated” 
surgical silk. Our experiments indicate that soft, pliable black silk 
(Size 1 or less) untreated by special waxing or other processes may 
be utilized as a continuous suture in long strands in the peritoneal 
eavitj^ with little tendency for adhesions or other untoward complica- 
tions to develop along the silk suture line from the suture material per se. 
Considerably less adhesion formation occurred about the department 
store silk and the soft pliable sux’gical silk than any of the other suture 
materials studied. The most extensive adhesion formation in this series 
occurred about a popular brand of surgical silk which is prepared by a 
special process including waxing. Pus and points of thick exudate were 
also found more frequently at autopsy about this latter material than 
any of the others. 

Our observations would support those of other investigators that un- 
treated silk becomes slowly absorbed in the tissues. 

2. Wherever silk or catgut knots of any type are left exposed in the 
peritoneal cavity, permanent adhesions to the knot area wiU form in a 
veiy high pei’centage of instances. 

3. We feel that occasionally clinical application of the Noble plication 
procedure is indicated. 

We wish to thank Dr. Clock of the Davis-Geck Company for furnishing’ us ■with the 
catgut sutures used in these experiments ; and Miss Xiaisy Thomson, operation room 
supervisor at the Little Rock General Hospital, for her cooperation. 
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(two sizes smaller than Size 1) as comparable to a Size 0 catgut; and 
the latter is definitely larger in size than the former." Therefore, al- 
though we have made some comparisons liere of catgut and silk of similar 
sizes, such as the Size 2 silk as compared with 00 ehromic catgut, wo 
were nevertheless more interested in a comparison of the materials in 
sizes Avhich are of approximately the same tensile strength. 

In only five animals did we use chromic twenty-day Size 00 intestinal 
suture. The readings with this material were so consistently similar to 
those in the animals in which chromic 0 had been used, however, that 
we felt sufficient evidence had been accumulated to warrant coneliisioiis 
that the percentage of adhesion formation will be consistently greater 
with Size 0 or Size 00 catgut than it will with a fine pliable soft silk of 
a tensile strength comparable to that of the catgut. 

We did not incorporate in Table YII the readings in which catgut 
and silk were used in tiie same abdomen. We concluded relatively early 
that the manipulation attendant upon the use of the two materials in 
the same animal together with other considerations might allow for 
confusion of readings. Table VI, though included here, is therefore 
superfluous to our final conclusions. 

The marked consistency with which a band of omentum permanently 
attached itself to exposed knots beai-s out the long recognized but fre- 
quently neglected fact that where knots are left exposed in the ])oritoncnl 
cavity adhesions are almost sure to form. In our experiments these 
adhesions to the knot areas seemed as likely to occur about one suluic 
material as the other. 


In two animals of Table II we found tiiat the silk strands tended 
eventually to migrate a certain distance leaving a free end. In one 
instance a free end one-half inch long had not become encapsulated 
or fixed thirty-six days after the original operation. In another animal 
a free silk end had become adherent to the adjacent mesentery and was 
simply encapsulated ui)on this .stnielui’c thii-fy-five days after its 
original insertion. In neither case was there any sign of adhesions about 
these ends. 

In one animal of Table II (department store silk) killed five months 


and three days after the original operation, there was evidence that some 
definite absorption of the silk suture had taken j)lace. The strand could 
still be dofijiitely identified and dissected out, but it was much more 
framle and softer and could be much more easily pulled ai)art than it 
cnidd have been originally. We would make a rnuf'li est/mafe timt this 
strand would have almost, if not completely, disapjieared in another six 
or ei'dit months. Possibly .50 per cent of the dye in the black silk Inul 
been'nbsorbed. The strand presente.l a dark, dirty, gray color. 
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experience seems to indicate furthermore that the etiology and patho- 
genesis are relatively unimportant factors in the surgical treatment and 
prognosis of this disease. Moreover, when the time has come foi opeia- 
tion, the cyst has often grown to such propoi'tions that tlie lining of the 
wall is destroyed and the origin can then only he guessed at. Lahey and 
Eekerson" have recently brought the classification of these cysts up to 
date, and it may be well to repeat it here: (1) Wolffian cysts, arising 
from any part of the early urogenital sj’stem; (2) lympliatic or cliylous 
cj'sts, from developmental or obstructive phenomena of the retro- 
peritoneal or mesenteric lymphatic system, lined merely by fibrous tissue 
or occasionally by endothelium; (3) Dermoid cysts, from imperfect 
closure of the abdominal plates, or from strayed genital cells or super- 
numerary ovaries; (4) mesocolic cysts, described by Handfield- Jones, 
from pockets of peritoneum left between the opposed serous surfaces 
of the mesentery and parietal peritoneum in the earlj^ rotation of the 
colon from the left to the right; (5) inflammatory e 3 'sts from broken 
down tuberculous glands, and parasitic cysts; and (6) traumatic blood 
cysts. 

An accurate estimate of the frequenc.y of this condition is not possible 
as the authors have not considered all of these cysts in the same category. 
In 1932 Warfield had found approximately 500 cases of mesenteric 
cj'sts; whereas, W.Tatt' in 1931 had collected 46 cases of omental cj^sts. 
Peterson® stated that the usual ratio of mesenteric to omental c.ysts is 
5 to 1, but from the above figures it would seem that the ratio is more 
nearly 10 to 1. Of our 18 eases, 3 were omental cysts, 5 were mesenteric 
cysts, and 10 were cj'sts uliich arose from behind the posterior peri- 
toneum. No case in which the e.yst urns traceable to an adult, fully 
formed organ, such as intestine, kidney, ovary, or pancreas, has been 
included in this report. 


Although retroperitoneal cj^sts maj" occur at any age, as noted in 
Table I, it is seen that many of the patients were j’oung. Even in the 
older group, one gets the impression that the condition had existed for 


many years but had gone unrecognized while the patient was j’'oung. 
These facts point strongly to the congenital origin of these cj'sts. In- 
terestingly enough, retroperitoneal cysts, unlike most congenital anoma- 
lies, are not accompanied by any other congenital deformity. Further- 
more, the family histories of our patients failed to reveal that any other 
member of the family had suffered from a retroperitoneal cyst. These 
facts iTOuld indicate that this type of cyst represents an accidental mal- 
tormation in the development of some primitive embryonic structure 
A survey of the past histories of these patients gave no clue as to the 
cause of cyst formation. Only two of the eighteen patients had been 
sub.iceled to previous abdominal operation, and in neither case was it 
evident at o]ieration that the previous laparotomy had anvthino- to do 
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/^\STS of the omentum, mesenteiy, and retroperitoiieum have been 
reported in the literature on frequent occasions diu'ing tlie past 
few decades. Many of the communications have dealt with isolated 
cases and have given detailed descriptions of the complications which 
arose during their course. Because the main interest in this suh.icet 
has centered around the origin and rarity of these cysts, most of the 
reports have concentrated upon discussions of classification and etiology. 

Within the past twenty three years, IS patients with cysts of the 
omentum, mesentery, and retroperitoneum have been operated U])on at 
the Jewish Hospital of Brooklyn. Inasmuch as an individual surgeon 
will encounter but a few cases in an entire career, it was thought profit- 
able to review and analyze all of the cases of this kind in an attempt to 
gain a broadei- knowledge of the subject. It is our purpose to re])ort the 
clinical picture in detail and to outline the surgical treatment and results 
obtained. 

Handfield- Jones' gave as his definition of a retroperitoneal cyst; 
"Those e.vsts which have no appai-cnt connections with any adult ana- 
tomical structure except areolar tis.suc. ” Peml)erton and Mahorncr- 
also stressed the point that a true retroperitoneal cyst must arise in 
areolar tissue and cannot spring from any fully formed organ. Laliey 
and Eekerson^ state that mesenteric, omental, and retroperitoneal cysts 
must actually be grouped in the same categoi'v, since the mesenteric and 
omental variet.v are merel.v anterior extensions, or inclusions, of those 
which wei’e originally retroperitoneal. We arc in agreement with these 
authors in their views that pathologically and embryologically these 
cysts can all be classed as retroperitoneal, and in this paper we have 
more or loss considered them as one lesion. However, to denote more 
accurately their location, we have continued to refer to Ihein as onienfal, 
mesenteric, and retroperitoneal. 

Much has been written on the ela.ssificat ion and origin of these various 
evsts and it is hardly advantageous to repeat the theorie.s in a elinienl 
Studv of this kind. For detailed information eonrerning fJirories of 
ori'^in the reader is referred to the c.xeellcnt contributions fif Dowd.' 
Ilandfield-Jones.' Stoney.'’ I.aliey and Eckerson,-'' and Warfield.'' Our 
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Pain appeared to be more or less constant, did not radiate, and bore 
no relation to food intake. Althougb the pain was rather intense in 
most cases, it was not colicky nor so excruciating as to require sedation . 
Two of the 3 patients with omental cysts suffered abdominal pain; 4 of 
the 5 with mesenteric cysts had abdominal pain; whereas only 4 of the 
10 with cysts located in the retroperitoneal space suffered from this 
symptom. The absence of pain in such a large percentage of those j^a- 
tients with cysts arising from beneath the posterior peritoneum can be 
explained by the fact that the retroperitoneal space is elastic and permits 
the growth of an extensive tumor without the production of pressure 
sjTOptoms. 

Nausea, vomiting, and anorexia were not ver.y prominent symptoms 
except in those patients u'ho were admitted in an acutely ill state. Six 
patients, 5 of them acutely ill, told of nausea or vomiting and all suffered 
from a cyst either in the omentum or mesentery. The absence of nausea 
and vomiting in the cases of retroperitoneal cyst is characteristic of a 
lesion which produces practically no peritoneal irritation because of its 
extraperitoneal location. Although Moynihan described rapid emacia- 
tion as an outstanding symptom of chylous cysts, marked loss of weight 
was noted in but 2 of the 18 patients and oddly enough neither of these 
patients had cysts which contained chylous fluid. Bowel function did 
not appear to be greatly disturbed as 14 patients told of normal bowel 
movements, diarrhea occurred hr 2 patients, constipation in 1 patient, 
and obstipation in another. Tlie 2 patients with diarrhea had tarr^^ 
stools, the origin being hemorrhage from a duodenal ulcer in the one and 
of undetermined origin in the other. The patient with obstipation was 
the only ease in this series who had symptoms of iirtestinal obstruction. 
Temperature on hospital admission was normal in all but 6 cases. These 
6 patients -ivere acutely ill, but tlie temperature ranged only from 100° 
F. to 101° F. 


A palpable mass was found in 11 of the 18 patients. It is surprising 
that, although the omentum is one of the most superficial intraperitoneal 
structures, none of the patients Avith an omental cyst presented a 
palpable tumor. Pour of the 5 patients Avitli mesenteric c.A’sts presented 
a tumor. A striking feature of these mesenteric cysts Avas tlieir extreme 
mobility. In 2 cases avc Avere able to move the mass upAvard to the 
level of the epigastric angle and doAvuAvard to the level of the pubic crest. 
Seven of the 10 patients with retroperitoneal cysts were found to have 
a mass on abdominal or rectovaginal examination. In this group the 

tumors were always noted to he in the same location and wcre'^immobile 
and fixed. 


Abdominal tenderness Avas found on physical examination in 11 ua 
bents. There did not seem to be any correlation between the presence 
of a palpable mass and the existence of abdominal tenderness for 
patients with a palpable tAimor experienced no abdominal tendm-ness- 
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tiauma -was elicited in any patient, nor was there any patient ^vho liad 
known of a parasitic or tuberculous infection. Five of our patients were 
less than 10 years of age; whereas, ten patients were under 30 years old. 
It is also noted (Table I) that tlie condition was more common in 
females, there being 11 female and 7 male patients. 


Table I 


AGE 

MALE 

FEMALE 

OMEXTAL 

CYSTS 

MESEXTEUIC 

CYSTS 

KETKO- 

PEKITOXEAL 

CYSTS 

TOTAL 

1-10 yr 

o 

3 

o 

o 

1 


10-20 vr. 

1 

1 

0 

1 

1 

o 

20-30 yr 

o 

1 

0 

1 

o 

o 

.30-40 yr. 

0 

3 

0 

0 



40-50 yr. 

1 

O 

0 

1 

o 

n 

50-60 yr. 

1 

1 

1 

0 

1 

O 

Total 

7 

11 

3 

5 

10 

IS 


Moynihaii^ divided symptoms and signs of retroperitoneal cysts into 
three varieties: first, those with no s.ymptoms whatever; second, tliosc 
who followed a chronic course with the patient complaining of an ab- 
dominal tumor and occasional attacks of slight pain and indigestion; 
and third, those with acute symptoms. A review of the cases in tliis 
series leads us to divide symptoms and signs into two mai7i groups of 
patients; a first group composed of those in whom acute sym))tom.s in- 
cluding abdominal pain are the outstanding features, and a second gi'oup 
comprised of tliose in whom the presence of a tumor mass constitutes 
almost the entire picture of the condition. 

In our series S cases were admitted to the liospital as acute .surgical 
conditions. Six of these cases were suffering from their initial attack, 
while 2 patients had had symptoms on and off for several months ju'ior 
to hospital admission. The other 10 patients had been more or Ic.ss 
chronically ill for a period of time varying from a few mojiths to a few 
years. Eight of these chronically ill patients were admitted to the hos- 
pital becaiise an abdominal mass had been jjalpated b.v the famil.v jdiysi- 
ciau; the ninth sought admission because of progJ’cssive swelling of tlie 
abdomen, and the tenth patient was sent into the hosjjital for oi)ei-afion 
for a duodenal ulcer. 

Twelve of the IS patients, including ail of the acute cases and 4 of the 
chronic cases, had at one time or another suflei-ed fi’om abdominal jjain. 
As one might expect, the pain was much jnore severe in those patients 
who were aeutel.v ill. One of the main charaetcrisfies of the i)ain was 
its failure to localize, as evidenced by the fact that in 10 of the 12 i)a- 
tients the pain was described as being "all over the jdKlomen.” The 
other 2 patients localized the pain to the region directly over the tumor 
mass Since the pain in retroperitoneal cysts is in many instances caused 
bv stretching of the ovcidying periUmcal surface. oj)e can undcj-.slanf] 

•t.s widc.spre.ad distribution aJid its failure to localize to any one area. 
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hospital will not be accurately diagnosed. The 18 patients m this senes 
were attended by 7 different surgeons and no surgeon handled more than 
5 cases. Furthermore, 8 of the patients entered the hospital with acute 
symptoms of such intensity that any characteristic signs of an omental, 
mesenteric, or retroperitoneal cyst were almost completely hidden. Of 
these, 5 patients were thought to have acute appendicitis and the other 
3 acutelj' sick patients were diagnosed as having intestinal obstruction, 
acute diverticulitis, and an abdominal tumor of unknown origin. Al- 
though an accurate, correct diagnosis was not made in any instance, 
7 of the 10 patients who had been chronically ill and who presented few 
or no acute symptoms were thought to have an abdominal cystic tumor. 
Of these, ovarian cyst was named as the underlying lesion in 4 cases, 
omental cyst was suspected in 2 cases, 1 of which proved to be a 
mesenteric cyst and the other, a retroperitoneal cyst; and solitary cyst 
of the kidney was the diagnosis in the seventh patient. The 3 remaining 
patients were thought to have hepatic cirrhosis, duodenal ulcer, and an 
abdominal tumor of undetermined etiology. 


Table II 


SYMPTOMS AKB 

(PEnCEXTAGE) 

ilBSENTEniC 
CYSTS 5 CASES 
(percentage) 

EETnOPERI- 
TO.VEAL CYSTS 
10 CASES 
(PERCEXTAOE) 

TOTAL 

IS GASES 

(pekcssxtage) 

Abdominal pain 

0G.6 

so.o 

60.0 

00.6 

Palpable tumor mass 

0.0 

80.0 

70.0 

61.1 

Abdominal tenderness 

6(3.6 

so.o 

50.0 

61.1 

Nausea and vomiting 

100.0 

60.0 

0.0 

33.3 

Marked weight loss 

33.3 

0.0 

10.0 

11.1 

Constipation 

0.0 

20.0 

10.0 

11.1 

Diarrhea 

33.3 

0.0 

10.0 

11.1 

Abdominal muscle 

66.0 

40.0 

10.0 

27.7 

rigidity 

Ascites 

33,3 

0.0 

0.0 

5.5 

Dull or flat percussion 

66.6 

40.0 

30.0 

38.S 

note over mass 

Albuminuria 


40.0 

00.0 

50.0 


In a rather young patient with a smooth, cireumscribed abdominal 
tumor, generalized pain located all over tlie abdomen and moderate 
abdominal tenderness, one should consider tlie possibility of a retro- 
peritoneal cyst. Also, the absence of signs of emaciation and anemia 
so often seen with malignant tumors of the abdominal region and the 


presence of albuminuria should be heli)ful in leading one toward a dia"- 
nosis. However, much more often tlie condition will be suspected after 
excluding the gastrointestinal and urinary tj'aets as the cause of the 
symptomatology. Lahcy and Eckerson, Hafezi, and others have stressed 
the great importance of x-ray examination of these organs as a means 
of reaching the diagnosis of omental, mesenterie. or retroperitoneal evst 
It m safe to state that the correct dia-mosis would have been made more 
often m our scries of cases had the surgeons resorted more freouentlv 
to x-ray investigations. The important issue is, nevertheless tliat all 
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whereas, 5 patients with pain on abdominal palpation presented no dis- 
cernible ti\mor. The cause for the abdominal tenderness was thought 
to he, in view of subsequent operative findings, hemorrliage into the 
cyst in 5 patients, rupture of the cyst Avail Avith fluid in the peritoneal 
caAity in 3 patients, partial intestinal obstruction in 1 patient, and an 
accompanying mild catarrhal appendicitis in 1 patient. The cause of 
tenderness Avas not apparent in the eleventh patient Avho exhibited this 
symptom. 

Abdominal muscle rigidity Avas found in only 5 patients, and in all 
of these either hemorrhage into the cyst or rupture of the cyst Avail liad 
occurred preoperatively. 

A diagnosis of ascites Avas made in 1 patient because of a fluid Avavc 
and on operation this patient Avas found to haA'e a huge omental cyst 
occupying almost the entire abdominal cavity. SchAvartzenherger,’'’ 
Wyatt, and Halsted^^ have also reported cases of omental cysts Avhich 
had been tapped for ascites. This finding can he explained by the fact 
that cysts of the omentum often groAv to huge dimensions and, being 
thin Availed, they tend to rupture easily. 

A dull or flat percussion note Avas elicited over the region of tlie cysts 
in 7 cases. Altliough Hafezi’^ mentioned a dull percussion note over 
the cyst Avith an area of resonance around it as a characteristic sign of 
a retroperitoneal cyst, avc Avould expect to obtain similar findings Avith 
any encapsulated solid tumor of the midabdominal I'cgion. 

There Avere no characteristic blood count pictures in this series of 
cases although the more acutely ill the patient, the higher Avas the total 
AA'hite blood cell count and the greater A\’as the percentage of poly- 
morphonuclear leucocytes. All blood counts Avere normal in the chronic 
cases. 

Albumin in the urine Avas found hi 9 of 17 patients who had had a 
urine examination performed prior to operation. In reviewing tiic litera- 
ture Ave AA’ere unable to discoA'cr any similar finding. It may be signifi- 
cant that 7 of these 9 patients Avith albuminuria had been clironically ill 
and had had symptoms for many months prior to liospital admis.sion. 

A possible explanation may be that this function Avas somewhat dis- 
turbed by pressure of these cysts on the kidney or ureter. Howewer, 
none of these patients exhibited other manifestations of urinary d.vs- 
funetion and in 4 instances the cy.sts by their anatomic location could 
not have produced pre.ssure on the ureters or kidneys. 

Table II sIioavs the incidence of the significant .symptoms and signs 
in this series of case.s. 

The diagnosis of omental, me.sentcric. and retroperitoneal cysts is at- 
tended Aviri) difficulty mainly iiccaii.sc of tiie infrequent oceiirrcncc of 
the condition and because superimimsed acute symptoms mask the pic. 
ture It is readilv undci-stood that a disease which is seen but Ik limes 
• twentv-threc years by numerous surgeons in a large metropolitan 
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hospital will not be accixrately diagnosed. The 18 patients in this series 
were attended by 7 different surgeons and no surgeon handled more than 
5 eases. Furthermore, 8 of the patients entered the hospital with acute 
symptoms of such intensity that any characteristic signs of an omental, 
mesenteric, or retroperitoneal cyst were almost completely hidden. Of 
these, 5 patients were thought to have acute appendicitis and the other 
3 acutely sick patients were diagnosed as having intestinal obstruction, 
acute diverticulitis, and an al)dominal tumor of unknown origin. Al- 
thougli an accurate, correct diagnosis was not made in any instance, 
7 of the 10 patients who had been chronically ill and who presented few 
or no acute symptoms were thought to have an abdominal cystic tumor. 
Of these, ovarian cyst was named as the underlying lesion in 4 cases, 
omental cyst was suspected in 2 eases, 1 of which proved to be a 
mesenteric cyst and the other, a retroperitoneal cyst; and solitary cyst 
of the kidney was the diagnosis in the seventh patient. The 3 remaining 
patients were thought to have hepatic cii-rhosis, duodenal ulcer, and an 
abdominal tumor of undetermined etiology. 

Tabie II 


..... OMENTAI. CYSTS 

3 CASES 

SIGNS (PERCENTAGE) 

MESENTERIC 
CYSTS 5 CASES 
(PERCENTAGE) 

r.ETnoPERi- 
TO^^EAL eVSTS 
10 CASES 
(percentage) 

TOTAL 

18 OASES 
(PERCENTAGE) 

Abdominal pain 

C6.6 

80.0 

60.0 

66.6 

Palpable tumor mass 

0.0 

80.0 

70.0 

61.1 

Abdominal tenderness 

6G.6 

80.0 

50.0 

61.1 

Nausea and vomiting 

100.0 

60.0 

0.0 

33.3 

Harked vreiglit loss 

33.3 

0.0 

10.0 

11.1 

Constipation 

0.0 

20.0 

10.0 

11.1 

Diarrhea 

33.3 

0.0 

10.0 

11.1 

Abdominal muscle 

00.0 

40.0 

10.0 

27.7 

rigidity 

Aseites 

33.3 

0.0 

0.0 

5.5 

Dull or flat percussion 

60.0 

40.0 

30.0 

3S.S 

note over mass 

Albuminuria 

3.3.3 

40.0 

60.0 

50.0 


In a rather young patient with a smooth, circumscribed abdominal 
tumor, generalized pain located all over the abdomen and moderate 
abdominal tenderness, one slmuld consider the possibility of a retro- 
peritoneal cyst. Also, the absence of signs of emaciation and anemia 
so often seen with malignant tumors of tlie abdominal region and tiie 


presence of albuminuria should be helpful in loading one toward a diag- 
nosis. However, much more often the condition will be suspected after 
excluding the gastrointestinal and urinary tracts as the cause of the 
symptomatology. T,ahey and Eckerson, Hafezi, and others have stressed 
the great importance of x-ray examination of these organs as a means 
ot reaehmg the diagnosis of omental, mesenteric, or retroperitoneal evst 
It IS safe to .state that the correct dimmosis would have been made more 
often m onr series of cases had the .surgeons resorted more freouentlv 
to x-ray investigations. The important issue is, nevertheless tint all 
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Mliereas, 5 patients with pain on abdominal palpation presented no dis- 
cernible tumor. The cause for tlie abdominal tenderness was tliought 
lO be, ill A ieiA of subsequent operative findings, hemorrhage into tlie 
cyst in 5 patients, rupture of the cyst wall with fluid in the peritoneal 
cavity in 3 patients, partial intestinal obstruction in 1 patient, and an 
accompanying mild catarrhal appendicitis in 1 patient. The cause of 
tenderness was not apparent in tJie eleventh patient who e-xhibited this 
sj'mptom. 

Abdominal muscle rigidity Avas found in only 5 patients, and in all 
of these either hemorrhage into the cyst or rupture of the cyst Avail had 
occurred preoiieratively. 

A diagnosis of ascites Avas made in 1 patient because of a fluid Avave 
and on operation this patient A\’as found to haA’e a huge omental cyst 
occupying almost the entire abdominal cai-itA'. Schwartzenberger,'" 
Wyatt, and Halsted“ have also reported cases of omental cysts wliich 
had been tapped for ascites. This finding can be explained b.v tlie fact 
that cysts of the omentum often groAv to huge dimensions and, being 
thin Availed, they tend to rupture easily. 

A dull or flat percussion note Avas elicited over the region of the cysts 
in 7 cases. Although Hafezi’- mentioned a dull percussion note over 
the cyst Avith an area of resonance around it as a characteristic sign of 
a retroperitoneal cyst, Ave Avould e.xpect to obtain similar findings Avith 
any encapsulated solid tumor of the midabdominal region. 

There AA-ere no characteristic blood count pictures in this series of 
cases although the more acutely ill the patient, the higher was the total 
AA'hite blood cell count and the greater Avas the percentage of poly- 
morphonuclear leueoc.vtes. All blood counts Avere normal in the chronic 
cases. 

Albumin in the urine Avas found in 9 of 17 patients Avho had had a 
urine e.xaminatioii performed prior to operation. In revicAving the litera- 
ture we were unable to discoA'or any .similar finding. It may be signifi- 
cant that 7 of these 9 patients Avith albuminuria had been chronically ill 
and had had symptoms for many months prior to hospital admission. 

A possible e.xplanation may be that this function avos somewhat dis- 
turbed by pressure of these cysts on the kidney or vi-ctor. However, 
none of these patients c.xhibited other manifestations of urinary dys- 
function and in 4 instances the cysts by their anatomic location could 
not liaA-e produced pressure on the ureters or kidneys. 

Table II shoAvs the incidence of the significant s.A-nqitonis and signs 
in this series of cases. 

The diagnosis of omental, mesenteric, and retroperitoneal ca-sIs is at- 
tended AviUi difficulty mainly bccau.se of tlie infrcfincnl occurrence of 
tlic condition and because superimposed acute .symi)toms mask tlie j>ic. 

ire It is readily nndci-stood that a disca.se which is seen but limes 
in twentydhree years by numerous surgeons in a large metrof.olitan 
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and the other two in the region of the cecum and ascending colon. One 
of these cysts was said to be about iVo inches in diameter and the others 
were desci'ibed as being the size of an orange or grapefruit. The 3 cysts 
which originated in the mesenteiy of the small bowel 'were a canary 
yellow color and contained milky, ch 5 dous fluid; Avhereas the 2 which 
arose from beneath the large bowel rvere bluish in color and contained 
serosanguineous fluid. None of the mesenteric cysts had ruptured pre- 
operatively; all but 1 were rather thick walled, and 4 of the 5 were 
nniloculated. Tliere were 3 specimens obtained by resection and 2 of 
these showed merely a cyst wall made up of loose, fibrous tissue and no 
endothelium. The third cyst contained a flat endothelial lining sur- 
rounded by loose fibrous tissue structure. 



The remaining 10 cysts arose from behind the posterior parietal peri- 
toneum. It is impossible to give an accurate description of their size 
since many were so extensive or deep seated tliat they could not be 
completely visualized at operation. However, the smallest of these cysts 
was described as being the size of a grapefruit and some were so large 
that the operating surgeons stated that they occupied almost an entire 
quadrant or one-half of the abdomen. Notes on the operative charts 
of 6 eases described the ey.sts as multiloculated; 2 were said to be 
nniloculated, and no .statement conceming this point was made on the 
records of the other 2 cases. Pour of the retroperitoneal evsts were 
located m the left lower quadrant of the abdomen either in the left ileae 
fossa or from the area mesial to the sigmoid or descending colon Three 



528 


SURGERY 


patients uitJi an undiagnosed abdominal tumor or with symptoms de- 
noting an abdominal surgical lesion should be subjected to exploratory 
laparotomy. If tiiis procedure is carried out in doubtful cases, then tlie 
precise preoperative diagnosis assumes a role of minor importance. 

Cysts of the omentum, me.scntery, and retroi)eritoneum .show little 
tendency to recur or to undergo malignant degeneration. AAhirfichl 
found but 1 instance of malignant degeneration in a collected series of 
129 mesenteric cysts. The gross appearance of these cysts is varied 
depending upon the nature of the contents and the thickness of the walls. 
The microscopic, structure often affords little information, for iiressure 
within the cyst freciuently de.stroys the lining membrane. So far as 
operative recovery and prognosis are concerned, the gross and micro- 
scopic findings appear to be relatively unimportant factors. 



j. Sketch shows appi'oxiiiiate size and location of the thrci' onicntal 


The three omental cysts were lar":c, thin walled, and nndtiloculated. 
All had ruptured iireoiieratively as evidenced by the j)resenee of sen>- 
sanguineous fluid in the peritoneal cavity as well as witliin tiie cyst. 
On iniero.seopie examination, two were foiiu'l to lie simple serous e\sl.s 
with a fiat, single ia.vered endothelial lining surroiinde.l by a lliin fibrous 
tissue layer. The third cyst sliowed questionable signs of malignant 
degeneration, altlmngli no definite diagnosis was pmtrvrnl. The e/ianges 
were slated bv the pathologist to be .suggestive of an angioendotlielioma. 

There were five me.senterie ey.st.s. two of which were located in the 
mesentcrv of the jejunum, one in the mesentery of the terminal denn. 
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size. Furthermore, the thinness of the wall and the lack of a surgical 
capsule, particularly in those cysts located behind the posterior peri- 
toneum, frequently makes complete enucleation impossible. Despite the 
fact that their attachments are largely areolar tissue, many of them, 
particulai'ly those originating from behind the posterior peritoneum, 
extend so deeply that attempted resection is hazardous. Inasmuch; fis 
almost any one of the standard operations results in a cvrre, it is usually 
wisest to do that procedure whieli entails the least risk. Total removal 
Avas found practical in but 8 of our 18 eases; whereas, partial resection 
Avas carried out in 3 eases and marsupialization in 4 cases. The 3 re- 
maining cysts Avere treated by simple incision and drainage. 


Table III 


salient features of cysts 

OMENTAL 

CYSTS 

(3 cases) 

MESENTERIC 
CYSTS 
(5 CASES) 

retroperi- 

toneal 

CYSTS 
(10 CASES) 

TOTAL 

(IS cases) 

Number of multiloeular cysts 

3 

1 

6 

10 

Number of unitoculav cysts 

0 

4 

2 

0 

Cysts containing- serosan- 

3 

2 

4 

9 

guineous fluid 

Cysts containing chylous 
fluid 

CA'sts containing straw- 

0 

3 

2 

5 

0 

0 

4 

4 

colored fluid 

Ci’sts lined bi’ endothelium 

3 

1 

4 

S 

or epithelium 

Cysts lined only by fibrous 

0 

2 

3 

5 

tissue layer 

Tliin-walled cysts 

3 

1 

? 

41 

Tliick-walled cysts 

0 

4 

? 

41 

Cysts Avliich ruptured pre- 

3 

0 

1 

4 

operatively 

Cysts showing malignant 

1? 

0 

0 

11 

degeneration 

Cysts measuring at least 

3 

4 

10 

17 

“size of grapefruit” 

Cysts causing intestinal 

0 

1 

0 


obstruction 


Tavo of the 3 omental cysts AA'ere completely excised and the third, a 
cyst involving almost the entire greater omentum, Avas marsupialized. 
Three of the mesenteric cysts Avere resected, 1 Avas partially resected, and 
another Avas incised and drained. Three of the retroperitoneal cj^sts lent 
thcnAselyes to complete removal; 2 Avere partially removed; 3 Avere 
marsupialized; and 2 others Avere incised and drained (Table lY). 

All patients made a satisfactory postoperative recovery, regardless of 
which particular procedure had been performed. There Avere 2 post- 
operative complications, but neither Avas severe enough to cause •-reat 
alarm. One patient, on whom mai-supialization had^been done for\ 
retroperitoneal cyst, developed an abscess within the cvst eavitv neeessi 
tatmg mc.s.on and drainage. Another patient, on wliom incision and 
drainage had been performed for a mesenteric cyst, made an unevenij 
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cysts Mere located in the right lower quadrant of the abdomen cither 
from the area mesial to the cecum or from tlie right ileac fossa. One 
cyst was a multilocular chylous cyst arising from tlie lesser omental sac; 
another arose in the region of the transverse colon, and still another 
appeared to occupy almost the entire retroperitoneal space. Four of the 
10 cysts appeared blue in color and contained serosanguineous or bloody 
fluid; 2 had a yellowish tinge and contained milky chylous fluid; and 
the other 4 cysts bore the color of the overlying peritoneum and were 
filled with straw-colored fluid. The majority of these cysts were thiji 
walled, 1 having ruptured preoperatively and 2 having been accidentally 
ruptured during operative manipulations. A specimen for microscopic 
examination was obtained in 7 of these 10 cases. Two sections were 



Pig^. 3. — Sketch shows approximate size ami location of the ten rotroperltoncul cysts. 


made up of a flat endothelial layer surrounded by a liln-ous ti.ssue struc- 
ture and 1 specimen was composed of liigh columnar cpiliiolium .sur- 
rounded by loose fibrous tissue. The micro.scopic structure in 1 case re- 
sembled a papillam- cystadenoma suggesting tlinl 1 lie cyst might have 
originated from supernumerary or aberrant ovailan ti.s.sue. flic .5 re- 
maining specimens showed only a fibrous tissue layer witli no endo- 
thelium or epitbolium. 

It is important to repeat that no tissue rc.scinbling iutc.stiunl. nci'l'nc, 
or pancreatic pareueliynia was found on microscopic e.vamination in any 
case* Table III outlines the .salient features of the cysts. 

' romnlctc excision of the cysts is the jireferrcd i.rocediirc. but (liis is 
often impractical bceanso of their hmece-ssible locatimi or liiejr e.'cleiisive 
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plicated cases of omei^tal, mesenteric, and retroperitoneal cyst which 
have not been recorded in the literature because they lack interesting 
or unusual features. 

Although there is incomplete information on the follow-up of these 
eighteen eases, it would appear that any one of the various operative 
procedures is adequate to produce a cure. Of the seven patients who 
were seen two to four years after operation, no recurrence of symptoms 
or signs of an abdominal tumor had taken place. 


SUMMARY 


1. An analj'sis of IS eases of cysts of the omentum, mesentery, and 
retroperitoneum operated upon from 1915 to 1938 is presented. 

2. Only those cysts which have no connections with any adult anatomic 
structure are included in this report. It is emphasized that omental, 
mesenteric, and retroperitoneal cysts all should be grouped as one, 
namely retroperitoneal, for erabryologically and pathologicallj’ they have 
a similar origin. 

3. In this series there were 3 omental, 5 mesenteric, and 10 cysts aris- 
ing from behind the posterior peritoneum; 7 patients were males and 
11 were females. Although these cysts occur at any age, 10 of the IS 
patients were under 30 years of age. 

4. Symptoms and signs can be divided into acute and chronic. The 
acute symptoms are often occasioned by hemorrhage into the cyst or rup- 
ture of the cyst wall. The chronic symptoms are usually mild, the main 
complaint being that of a progressively growing abdominal tumor. Pi'in- 
cipal symptoms and signs were (1) generalized, nonlocalizing, constant, 
abdominal pain; (2) palpable tumor mass; (3) abdominal tenderness. 
Albuminuria was noted in 9 cases. 


5. The exclusion, by x-ray examination, of the gastrointestinal and 
urinary tracts as the seat of the pathology is helpful in establishing the 
diagnosis of omental, mesenteric, or retroperitoneal cyst. 

6, Omental cysts are usually large, thin walled, midtiloeulated, and 
contain serosanguineous fluid. They tend to rupture easily, thus causing 
acute symptoms. Mesenteric cysts are often the size of a grapefruit, are 
thick walled, do not ruptnre easily but tend to cause intestinal obstruc- 
tion, If they arise from the mesenteiy of the small bowel, they usually 
contain chylous fluid. Cysts arising from behind the posterior peri- 
toneum grow to huge dimensions, are thin walled, occasionally rupture, 
and most often contain straw-colored or serosanguineous fluid. 


7. Little information concerning the origin of these cysts can be 
gained through microscopic examination. The commonest flndiims are 
cither a cyst wall composed of loose filu-ons tissue structure alone or a 
flat endothelial layer surrounded by a fibrous tissue laver 
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OI'r,I-..VTIVE I'lSOCEDUnES 

OMENT.M, 
CYSTS 
(." C.\SES) 

MESKXTEHIC 
CYSTS 
(5 CASES) 

EErnorEiir- 
TOXE.\L 
CYSTS 
(10 CASES) 

TOTAL 
(IS CASES) 

total excision 

O 

~ — 


— 

Partial c,xpi.sion 

0 

3 

o 

o 


^tarsupialization 

1 

0 

n 


Simple inci.sion and drain- 

0 

1 

O 


age 






hospital recovery but tlirec montlis later developed partial intestinal 
obstruction because of adhesions. Those patients on ■\vboiu marsupializa- 
tion or simple inei.siou and drainage had been carried out, drained serous 
or serosauguiueous Jluid for a period varying from two weeks to two 
months. The average length of time of drainage from these wounds 
was apiu'oximatoly four weeks. The most satisfactory results were noted 
in those patients upon whom complete resection of the cysts had been 
performed. Primary wound healing and eom])lete absence of symj^toms 
were found in every one of these 8 cases. 

The benign preoperativc and postoperative course which almost all of 
the IS patients in this series followed is in rather striking contrast to 
the findings of some other authors. At no time were any of our patients 
dangerously ill nor did wo find the high incidence of surgical shock, 
massive hemorrhage, or intestinal obstruction which Warfield, Hafezi, 
and Peterson have reported. No patient in this series suffered from post- 
operative shock nor did hemorrhage follow cyst enucleation. Intestinal 
obstruction was found on hospital admission in hut one case and peri- 
tonitis was never encountered. It is also noteworthy that none of the 
cysts Avere so located that they im'olved vital structures, such as in- 
testine, bowel, pancreas, spleen, liver, kidney, or ureter. By its very 
definition, a true retroperitoneal cyst is one containing no attachments 
other than areolar tissue. One Avould expect, therefore, that even though 
there are intimate adhesions to adjacent organs lines of cleavage could 
be found Avhieh -would obviate the necessity of resecting these neighbor- 
ing structures. There are, of course, many exceptions in which im- 
portant viscera, jmrtieularly boAvel, are involved by proximity to the 
cyst and many such cases have been reported by Jewesbury,'- Salazar, 
Panisello, and Pino,” Cornioley,” Muir,” Yezina,” Pagliani,'® von 
Achmatowiez,” and others. 

It is questionable whether the excellent results obtained in this series 
of eases can be attributed to any superior technique or therapeutic 
measure. The more logical assumption . is that the literature gives a 
someAvliat false picture of the severity of this condition inasmuch as so 
manv of the reports deal with unusual and complicated eases. It seems 
f ir to assume that there are a much greater number of simple, uncom- 



PHYSIOLOGIC INDICATIONS IN PEPTIC ULCER DIETS'" 

Albert P. R. Andbesen, M.D., Brooklyn, N. Y. 

I T IS indeed a great pleasure and satisfaction to me to liaA'e been 
invited to address a meeting of surgeons on the subject of ulcer 
diets. Having seen repeatedlj^ the prompt relief of ulcer symptoms 
by some diet bearing someone's name (like Lennhartz, Leuhe, Sippy, 
Smithies, and others), an observer is apt to feel that there is some 
occult reason for this, that the ulcer is being "cured" by the diet. If, 
however, in addition to the diet, some medication has been used, 
whether by the oral or parenteral route, credit seems to be taken awaj' 
from the diet and given to the other treatment. Yet we know from 
careful history taking that attacks of ulcer symptoms are usually self- 
limited, and Cole and other roentgenologists have demonstrated that 
without treatment, and at times ijrobably in spite of treatment, ulcers 
become smaller and disappear entirely Avithin a comparatively short 
time. This accounts for the surgical experience of finding no ulcer 
when patients have procrastinated too long after their x-rays before 
consenting to operation, and for the frequent finding at autopsies of 
often multiple scars of healed ulcers in patients who died of other con- 
ditions. We are certainly justified in accepting the dictum that a 
peptic ulcer is an acute process, healing rapidly and spontaneously, 
and that each attack of symptoms is due to a new idcer. This concep- 
tion simplifies the approach to the ulcer problem and makes us realize 
that the only ulcers which do not heal and in Avhich therefore the 
symptoms do not disappear are the ones with complications. And it 
is in these complicated ulcers that surgical intervention is so fre- 
qiientlj’ required. If the average medical practitioner would learn to 
recognize the complicated ulcers and realize that they are difficult 
problems, requiring careful study and a definite program of therapy, 
the many misunderstandings between internist and surgeon would 
cease to exist. 

INDICATIONS FOR TKEAT^,[ENT 

In general, the indications for treatment in uncomplicated peptic 
ulcer may be summed up as follows-. First, giving the ulcer an op- 
portunity to heal spontaneously, ivhich can best be accomplished by 
more or less complete rest and proper diet; second, treating any 
complications ivhich may develop, including operation for perfora- 
«‘^H d obstruction and rest and diet for hemorrhage; third, pre- 

•Rc.id at n symposium of flip Amerlcnn CoUece of Siii-cporiB n* -xr 
Episcopal Hospital. Brooklyn, N. Y., October 19. 193s. '’'"eeons at the Metlioclist 
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8. All IS patients recovered following operation. 'Wherever possible, 
complete resection should he performed, but, if complete enucleation 
makes a hazardous procedure of the opei'ation, then marsupialization or 
simple incision and drainage of the cy.st is sufficient. These cysts show 
little tendency to I'ccur or to undergo malignant degeneration. 'We did 
not find it necessary to do extensive surgery, for complications such as 
others have reported in the literature did not occur in our .series of cases. 
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been using for the past twenty years or more to conform to all of the 
above requirements is as follows: 

Sreahfast: 

Jlilk, 1 glass 

Cereal, full dish, with cream and sugar 

Egg, soft boiled or poached 

Bread or toast and butter 

Fruit juice (at end) 

Midmorning : 

Milk, 1 glass (with added cream and glucose, if de- 
sired) 

Crackers, bread, cake, or jello 
Luncheon: 

Milk, 1 glass 

Egg, soft boiled or poached, or cream cheese 

Potato, baked or mashed, or plain spaghetti 

Vegetables, strained or mashed 

Bread and butter 

Pudding, jello, ice cream, or stewed fruit 
Midafternoon : 

Same as for midmorning 
Supper: 

Same as for breakfast or luncheon 
At bedtime (and during night every 2^ hours if awake): 

Same as for midmorning 

With the above diet we permit the use of salt, but no other condi- 
ments. The drinking of at least six glasses of water per da}' is in- 
sisted upon. Olive oil, one-half ounce three times daily, before feed- 
ings is usually iireseidbed and minei-al oil, ^4 ounce at bedtime, is 
necessary. Althougli the diet itself contains sufficient vitamins, they 
may be added to by the administration of single or combined vitamin 
preparations. Iron, calcium, and phospliorus may also be added as 
indicated. 

The effect of this diet .should be an immediate relief of symptoms. 
Within tiventy-four or forty-eight hours the patient should be com- 
fortable and free of pain, whether ambulatory or at rest. Failure to 
get relief indicates one of three things, as follows: 

1. An Incorrect Diagnosis . — Frequently patients are prescribed an 
ulcer diet on suspicion that their .symptoms may he caused bj' ulcer, 
and usually the symptoms are relieved by the diet, because it is bene- 
ficial in many gastrointestinal conditions. But occasionally some other 
condition, like partial intestinal obstruction, renal irritation, or car- 
diac pain, may be the cause of the symptoms and no relief will be 
experienced. The solution of this difficulty consists in making a cor- 
rect diagnosis before instituting treatment. 

2. Allergy, even though an ulcer has been shown to be present mav 
produce persistent symptoms, as mentioned previouslv, and shoffid be 
suspected where the jiatient’s history shows previous allergic mani 
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venting, it j)ossible, tlie occurrence of more ulcers in the future by 
tliorougli removal of all focal infections and by the avoidance of al- 
lergic irritation. In discussing pliysiologic indications for the treat- 
ment of rdeer, it is well to realize how the normal physiology of the 
stomach is disturbed by the presence of the ulcer. An uncomplicated 
ulcer causes an increased irritability of the stomach, producing exag- 
gerated peristaltic and hunger eontraetions, and especially, if near 
the pylorus, spasm in this region. These conditions produce the pains 
of ulcers. If the ulcer is in the duodenum or if it is complicated bj" 
other conditions beyond the pylorus (eholecy.stitis, appendicitis, colitis), 
retrostaltic Avaves may be initiated which manifest themselA'es by un- 
easy or full feelings in the upper abdomen, the desire to belch, and the 
occurrence of heartburn, sour eructation.s, or A’omiting. If the patient 
is suffering from food allergy, the ingestion of foods to ivhieh the 
stomach is seinsitized will aggravate all symptoms and may produce 
marked hy’peremia and edema ivith obstructive symptoms or hemor- 
rhages or may simply cause persi.stent pain. If the patient has been 
afraid to eat, the diet may haA’c been reduced to subnormal require- 
ments, resulting not oid}" in lo-ss of ireight but also in the development 
of definite .sj-mptoms of food deficiency. If the patient has been tak- 
ing alkalies to excess, he ma3' be suffering from an alkalosis, and 
either alkalosis or acidosis together Avith hj-pochloremia may occur 
as a result of A’omiting. 

The plijAsiologic disturbances just mentioned all can be alleA’iated bj’’ 
a proper diet. 


DIETETIC INDICATIONS 


Pain, Avhether due to hunger contractions or spasm, can be relieved 
bj^ frequent feedings, Avhich substitute the more quiet and deliberate 
jjeristaltic eontraetions for the excessiA’e, painful hunger contractions. 
Irritation, in general, can be relieA'ed bj' bland, soothing foods except 
Avhere such foods are knoAA’ii to cause allergic manifestations, in AA'liich 
case those particular foods must be aA'oided. For milk, the most fre- 
quent offender, it is often difficult to find a substitute, but I have 
found that a 3 to 5 per cent flavored gelatin solution in umter makes 
a A^ery acceptable and nutritious drink. Ketrostaltic symptoms are 
aAmided bj^ giA'ing food in sufficient quantities to stimulate forivard 
peristaltic AvaA'es of adequate strength to overcome the reAmrse AimAms, 
and bj' giAung it frequently. Symptoms of food deficiency must be 
aA'oided or, if present, caused to disappear bj' properlj^ balanced 
rations, pajdng particular attention to protein, Autamius, and minerals. 
Alkalosis, acidosis, or hypoehloremia may require temporarily the 
narenteral administration of glucose and saline solutions, but usually 
the diet should take care of these conditions. The diet which I have 
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been using for tbe past twenty years or more to conform to all of the 
abore requirements is as follows-. 

BreaTcfast : 

Milk, 1 glass 

Cereal, full disk, witk cream and sugar 

Egg, soft boiled or poached 

Bread or toast and butter 

Fruit juice (at end) 

Midmorninci : 

Milk, 1 glass (with added cream and glucose, if de- 
sired) 

Crackers, bread, cake, or jello 
Lunc/ieon ; 

Milk, 1 glass 

Egg, soft boiled or poached, or cream cheese 

Potato, baked or mashed, or plain spaghetti 

Vegetables, strained or mashed 

Bread and butter 

Pudding, jello, ice cream, or stewed fruit 
Midafternoon: 

Same as for midmorning 
Shipper: 

Same as for breakfast or luncheon 
At bedtime (and during night every 2Vj hours if awake) : 

Same as for midmorning 

With the above diet we permit the use of salt, but no other condi- 
ments. The drinking of at least six glasses of water per day is in- 
sisted upon. Olive oil, one-half ounce thi-ee times daily, befoi'e feed- 
ings is usually prescribed and mineral oil, % ounce at bedtime, is 
necessary. Although the diet itself contains sufficient vitamins, they 
may be added to by the administration of single or combined vitamin 
preparations. Iron, calcium, and phosphorus may also be added as 
indicated. 

The effect of this diet should be an immediate relief of symptoms. 
Within twenty-four or forty-eight hours the patient should be com- 
fortable and free of pain, whether ambulatoiy or at rest. Failure to 
get relief indicates one of three things, as follows-. 

1. An Incorrcci Diagnosis . — Frequently patients are prescribed an 
ulcer diet on suspicion that their symptoms may be caused by ulcer, 
and usually the symptoms are relieved by the diet, because it is bene- 
ficial in many gastrointestinal conditions. But occasionally some other 
condition, like partial intestinal obstruction, renal irritation, or car- 
diac pain, may be the cause of the symptoms and no relief will be 
experienced. The solution of this difficulty consists in making a cor- 
rect diagnosis before instituting treatment. 

2, AUcrgij, even though an ulcer has been shown to be present, may 
produce persistent symptoms, as mentioned previously, and shotdd be 
suspected where the patient’s history shows previous allergic mani- 
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festations elsewliere. Careful stiul.v for allergy will show that the pa- 
tient IS sensitive to one or more of the foods in the diet. 

3. 9.— Although the ulcer diet may relieve the pain in 

pyloric stenosis, the delayed vomiting will eontimie if the lumen is too 
sinall to permit the easy and rapid egress of the food. Partial perfora- 
tion, vitli marked infiltration of the wall and adhesions to neighboring 
organs, not only will tend to produce obstructive symptoms, but due 
to the fact that it prevents healing of the ulcer will cause persistence 
of ulcer s.^injitoms for long 2 >eriods of time. Ulcer sjuiiptoms which 
are wholly or partially relieved by diet but which always recur when 
the diet is neglected are usually caused by this coiniJlication, which 
requires operation for a cure. Store distant conp^licatious in the gas- 
trointestinal tract, such as cholecystitis, appendicitis, and colitis, or 
outside of the tract, such as iielvic, genitourinary, or cardiovascular 
diseases, also may cause symptoms which an ulcer diet will not relieve. 
It is therefore imperative, before instituting treatment for ulcer, to 
make a complete survey of the jjatient and thus avoid embarrassing 
discoveries later. 


COMPLICATIONS 


The complications of ulcer except acute perforation all may be favor- 
ably affected by dietary measures. In stemsis, p.vloric or hour-glass, 
the narrowing may at times be due only to an acute inflammatory 
reaction with edema and spasm, and may be promptl.v relieved by rest 
and the use of frequent small, liquid feedings. But even in a definite, 
tight cicatricial stenosis the patient often iiresents himself in a con- 
dition in which immediate operation would be extremely riskj'. There 
may be acidosis, alkalosis, or hj'pochloremia and the general bodily 
nutrition is usually at a low ebb. An adequate and balanced liquid 
diet, fortified with parenteral feedings, Avill be of great help for these 
conditions. The stomach wall is usualh' so stretched b.v overdisten- 
tion with food that it is difficult to estimate the required size of the 


gastroenterostomj' stoma, and its muscular tone is so poor that after 
operation peristalsis is delayed and weak, accounting for many of the 
poor results in these eases. Frequent small feedings will usually 
cause a marked reduction in the size of the stomach and a restoration 
of the tone of its musculature. The intestinal tract distal to the ob- 


struction, having become accustomed to little if any reception of 
stomach contents, becomes sluggish and atonic, its secretions are 
diminished, and a sudden influx of food after a gastroenterostomy will 
usually produce sj'mptoms popularly classified under the heading of 
„ases but reallj' due to definite motor and secretory disturbances. A 
routine such as that given below, practiced for a penod of ten days 
or two weeks preceding operation, or up to the point where the pa- 
tient obviouslv ceases to improve in weight and general condition, has 
rediiced our mortality following operation in stenosis practically to ml. 
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ROUTINE IN STENOSIS CASES 

1 . Complete bed rest is essential, to reduce caloric requirements and 
to prevent intra-abdominal irritation. 

2 . Acidosis or alkalosis, dehydration, and liypoehloremia 11133' i-equire 
occasional parenteral administration of glucose and saline solutions. 

3 . Frequent small feedings of one of the following formulas will 
provide nourishment and ph}'siologic stimulation of peristalsis and 
secretion. In marked dilatation, four ounces every two hours should 
be the dose at the start, ivith aspiration of stomach residue once or 
twice ill twent3'-four hours to see whether the stomach is expelling all 
of the feedings. Usually it can be increased to six or eight ounces 
ever3'^ two hours, with an added raw egg three times daity, and the 
juice of an orange at the end of a feeding twice dail3^ 

4. Eoentgen-ra3’^ check-up at the end of ten da3's or two weeks ivill 
disclose whether the desired effect has been obtained and, in the eases 
with temporary causes for the obstruction, wnll show perfect emptying. 

The diet formulas used in these eases are as follows : 


STENOSIS MIXTURE 

All mixtures should be palatable. Nurse should taste them before giv- 


ing to patients. 

Flavoring may be added. 




Amount 

Carbo- 

hydrate 

Protein 

Fat 

Calories 

Glucose 

60 gm. 

■ 60 



240 

Cream (20%) 

120 c.c. 

4 

4 

24 

240 

Milk 

880 c.e. 

35 

25 

25 

550 



99 

29 

49 

1,000 (approximately) 


This formula to be supplied by diet kitchen every twenty-four hours, 
kept in refrigerator, served cool (not cold) or warm. 



GELATIN-JIILK >nXTURE 




a™». ™>- 

Protein 

Fat 

Calories 

Gelatin 

30 gm. 

27 


100 

Glucose 

60 gm. GO 



240 

Cream (20%) 

100 c.c. 3 

3 

18 

ISO 

Milk 

900 c.c. 36 

27 

27 

550 

nni ♦_ j' » . t 

99 

57 

45 

1,000 (approximately) 


This formula to be supplied by diet kitchen every twelve hours, kept 
cool, but not in refrigerator, to prevent jelling, and served 
cool or warm. 


It will be noted that both mixtures provide 1,000 calories per liter, 
making it easy to compute the value of a given diet. The formulas 
are also useful for feedings through a stomach tube. Both mixtures 
are palatable in themselves, but they are sweet and mav be improved 
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lu f/dKtric hcwoirJuKje the bleeding proceeds either from a bleeding 
vessel at the base of the ulcer or from capillaiy oozing. In either 
case certain indications present themselves. 

The bleeding area requires special attention. It must be realized 
that a stomach full of blood aids in the cheeking of a hemorrhage, but 
■when vomiting occurs and when the stomach empties itself normallj", 
hunger contractions will occur. These contractions are rhythmic in 
tjpe, alternating with relaxation, thus causing frequent changes in 
tension at the site of the bleeding, tending to cause its prolongation or 
recurrence. The presence of the blood also stinndates gasti’ie secre- 
tion, which may digest the clot and the edges of the bleeding area. 
It is therefore desirable, in order to avoid these hunger contractions 
and this undesirable digestive effect, to pnt something into the stomach 
which will produce the slower, less forcible peristaltic waves and which 
will combine with the gastric juice, without overstimulating it. This sub- 
stance should also be soothing, should, if possible, encourage coagula- 
tion of blood, and should be administered in sufficient quantit3" and 
with sufficient frequenc.v to accomplish the desired effects. 

Gelatin is a substance which is ideal for the purpose just mentioned. 
In addition to this it is a protein food, loses none of its coagulant 
properties u'hen diluted, and prevents the formation of large curds in 
the digestion of milk when used in combination. A mixture* of gela- 
tin, glucose, water, and fruit juices has been used b.v me for over 
twentj’' years M'ith good effect, and in the past few j'ears has been 
superseded bj' the gelatin-milk mixture described above. The diet 
routine is as follov'S: 

FEEDINGS AFTER GASTRIC HEMORRHAGE 

For patients immediately after hematemesis 

No feedings while patient is asleep 

No ice, water, or other drinks to be given 
Gelatin-milk mixture to be given cool or warm, as follows: 

1st and 2nd days: ^ nvery IV 2 hr. 

3rd, 4th, and 5th days: 5 oz. every 2 hr. 

Gth and 7th days: ** 6''®^}’ 2 hr. 

Now add to each of four feedings one of the following: 

1 soft boiled or poached egg 
3 ounces of cereal 
Custard, jello, or ice cream 

8th and 9th days: As above, only add 2 e.vtras to each of o 
feedings 

10th day and thereafter: Ulcer diet 
Water, beginning on 5th dav-, increasing amounts, starting with 

1 oz. at a time , • , . 

Mineral oil, % oz. each night, beginning on second mg it 
Iron and vitamin preparations as indicated 

Shock present in all severe hemorrhages, is the first alarming symp- 
tom to he treated, and the standard treatment of complete rest, ap- 
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plication of warmth to the body, and the h 3 'podermatic administration 
of morphine is indicated. 

The lowered blood pressure caused bj" the hemorrhage and aiding 
in the cessation of bleeding by permitting clots to form at the site of 
bleeding is therefore really a life-saving mechanism and should not be 
overtreated. Usually no stimulation is required and parenteral ad- 
ministration of fluids should be avoided, as the teiidencj' to sudden 
raising of the blood pressure often produces a new hemorrhage, even 
where blood is used. Many such patieirts die as a result of transfusions. 

Severe anoxemia, as indicated bj' air Iranger and a veiy weak, 
thread}' pulse, maj' be eonsidei'ed an indication for the slow addition 
of a small amount of blood to the circulation. The transfusion should 


be stopped as soon as the .sjnnptoms subside and not more than 200 c.c. 
should be given at one time. 

Anemia, even though marked, is not in itself an indication for 
transfusions. I have seen patients with hemoglobin as Ioav as 12 or 
15 per cent who did very well without transfusion, but after a week 
or ten daj's, when the danger of causing a recurrence of bleeding is 
over, I frequentlj' resort to larger transfu.sions to shorten the period 
of convalescence. Iron and vitamin preparations ma.v be given by 
mouth with the feedings almost from the start. In most cases no 
further antianemic therapj' is required. 

Impaired blood coagulability, as shown by suitable tests, maj' be 
treated bj’’ the use of coagulants, bj' intramuscular injections of heter- 
ologous blood, or bj' the administration of the new vitamin K. 

Constipation is not an important sjmiptom, and no effort should be 
made to induce defecation for at least three or four da.vs. Then an 
oil retention enema followed b}' a small rinsing enema is all that is 
required. Mineral oil b.v mouth maj' be used as a routine. 

This routine in hemorrhage has resulted in a decrease in mortalit}’ 
in a i-ecent series of 84 cases to less than 6 per cent, 2 of the 4 cases 
dying (being moribund on admission) and the other 2 showing at 
autopsy large bleeding vessels held firmly open by thick, horny, 
friable tissues surrounding an old perforation. All of these patients 
had also received intravenous injections on admission, eonti-arv to the 
usual orders. My patients are comfortable, are satisfied with their 
food, and regenerate blood very rapidly even without the addition of 
iron, although this is usually used. Meulengraeht- has only recently 
called attention to the de.sirability of early feedings after hemorrhage 
and has shown excellent results by giving a much more liberal and 
more irritating diet than mine, but I feel that my more conservative 
diet, which is nutritious and well-balanced and sufficiently satisfriim 
to the patient, is to be preferred. ' ‘ “ 


One more topic of intere.st to surgeons is that of diets after opera 
tion- for ulcer. For nearly twenty years I have made it a practice to 
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iced iiiy postoperative patients as soon as the operation is completed, 
if a local anesthesia is used, and as soon as they can swallow, when 
general anesthesia has been administered. My routine has been prac- 
tienll 3 ' the same as in nij' hemorrhage cases. The result has been that 
earlj' peristalsis has been instituted, re.sulting in almost no vomitiug 
or distention and usuallj' in sjiontaneous bowel movements beginning 
the third or fourth daj\ Meanwhile the patient is getting sufficient 
fluids b.v mouth, is being given nearl.v 1,500 calories of food the first 
daj- after operation and more tliereafter, and rarely requires more 
than one or two intravenous or subcutaneous fluid injections. The 
result is a happj’^ patient 'who shows no untoward effects from the 
operation and is grateful for the experience. 

I hope that I have shown how careful attention to diet in ulcer 
patients will result in more comfort to the patient, more rapid healing 
of the lesion, and less wony to the attendant. 
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perforation of CARCINOliilA OF THE STOjSIAOH* 
RE^^Ew OP THE Literature and Report op Case 


Arthur M. Dickinson, M.D., Albany, N. Y. 


P erforation -would appear to be an uncommon complication of 
carcinoma of tbe stomach. Such a conclusion, based upon personal 
observation, is further borne out by the paucity of reports in tbe litera- 
ture. Perforation of gastric ulcers oceui-s in about 5 per cent of cases, 
but the incidence of perforation of carcinoma of the stomach is not a 
matter of record ; obviously it must be low. 

This condition was first described bj’ Laennec over one hundred 
years ago. Reference to it in American medical literature is infre- 
quent; reports in foreign publications are a trifle more common. 
Evidence of the clinical recognition of the condition is noted in the 
case records of the Massachusetts General Hospital in the years 1932,^ 
1934,= and 1936.® 

In 1935 Aird-^ reviewed the literature, reporting 1 case of perfora- 
tion from his own practice, 7 eases from the Royal Infirmary of 
Edinburgh, and 71 cases from the literature. Aird concludes from 
his studies that either the complication is most uncommon or is rarely 
recognized. He has divided the eases into four groups clinically. 
Group 1 comprises the cases with sudden onset accompanied by the 
typical signs of perforation, as seen in peptic ulcer, and with a history 
of previous indigestion. The eases of Group 2 are similar to these 
except for the absence of a histoiy of previous indigestion. In Group 
3 are the cases with slow leakage and sjTnptoms comparable to those 
occurring with subacute perforations of benign ulcers. The eases in 
Group 4 have no localizing symptoms at all ; there may be a spreading 
peritonitis with no apparent cause. More than two-thirds of the re- 
ported cases fall in Groups 1 and 2. 

It is interesting to review the ease reports in the literature. In man 3 ’ 
instances the histories were of no help in making a diagnosis. Some 
patients did give a history of indigestion of many years’ duration; the 
peculiar tiling was that the indigestion was not typical of ulcer, being 
uninfluenced by food or alkali in so manj- instances. In the personal 
ca.se reported by Aird,-* there was a history of epigastric pain of some 
years’ duration, unrelated to food. In the ease reported by Brun- 
seliwig and Heinz'- in 1936 there was a history of stomach trouble of 
tei^ars’ duration. Likewise in the case I am about to report there 


•Urfscntcd before tlie MccUcal Society of the Countv 
Kficcivp,! for iniblication. October 10. 193g. 


of Alb.my. June 22, 1938. 


513 



SuftOERY 


Sid 

was a similar iiistory of more tlian ten years’ standingr. Sucli facts 
open np a field for speculation. Our opinion in regard to malignancy 
arising in a pre-existing benign peptic nicer lias undergone some 
changes in tlie past decade. 'Whereas we used to fee) that a fairly 
high percentage of gastric cancers had their origin in pre-existing 
ulcers, the present concept seems to be that this is true in a very small 
percentage of cases (certainly less than 10 per cent). These patients 
with perforated malignant ulcers often give a history of very long 
standing stomach trouble as is noted above; further, this history is 
usually not that of the typical peptic ulcer. However, based upon 
the duration of the symptoims, it must be assumed that such ulcera- 
tions are benign in the beginning. "Wliat then are the factors which 
result in the transition to malignancy? This question will have to 
await the answer of a reseai'eh woi'ker. What if any sjunptoms ^varn 
us of this transition? This is our problem as clinicians. Careful ob- 
servation and repeated x-ray examinations constitute the answer. Anj’ 
patient with symptoms of peptic idcer who does not show definite 
improvement clinically with strict ulcer therapy and whose repeated 
x-rays do not show some evidence of healing after one month should 
be regarded with suspicion. If this lack of improvement persists for 
another four Aveeks, then exploration Avith a vieAv to resection is cer- 
tainly indicated. 

As has been implied, a coiweet pi-eoperative diagnosis in cases of 
perforation of carcinoma of the .stomach rarely has been made. What 
is more astonishing is that the correct diagnosis usually has been missed 
at operation. In my oavii ease the operative findings in retrospect 
Avould strongly suggest the coi-rect diagnosis, yet I passed them up 
merely emphasizing the Avidespi-ead induration and the difficulty in 
closing the perforation. Aird'* comments upon the difficulty of closing 
the perforation because of the friability of the stomach Avail. 

lu the case recognized at operation, Avliat shall be our treatment? 
Ideally resection is indicated. Many of these patients are in poor 
condition, hoAvever, due to jn-olonged stomach trouble and the acute 
episode of perforation. Many of them Avill stand the minimum of sur- 
gery only. The mortality rate approaches 50 per cent. So it Avould 
seem that the primary operation should be limited to closure of the 
perforation, reseiwing resection for a later time when the patient is 
better able to AA'itlistand it. 

The folloAA'ing case is recorded because of the comparative rarity of 
reports of perforations of gastric cancers. There is a liistory of indi- 
trestioir of ten years’ duration, pain unrelieved by taking of food, 
progressive loss' of weight and strength and secondary anemia. Tlie 
case demonstrates the nii.ssing of the diagnosis both hetove and at 
operation. 
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Case Report.— W. V. E., a male farmer, aged 49 years, was admitted to the Memo- 
rial Hospital on June 7, 1937, complaining of severe abdominal pain of four hours ’ 
duration. He had vomited twice since the onset of the pain. He gave a history of 
stomach trouble and progressive weakness of ten years’ duration. He stated that 
when he worked hard he would suffer with pain in the stomach and bloating; if he 
did not work hard, he had no trouble at all. The pain was unrelieved by taking of 
food but saleratus and peppermint would “break up' the gas,’’ as he expressed it. 
During intervals between attacks, he was able to eat anytliing without distress. 
Gradually the attacks became more frequent and were brought on by less exertion. 
Occasionally he would vomit with the attacks. He never noticed any blood in the 
vomitus, which was like thick saliva, nor were the stools dark colored at any time. 
Six months before this admission, he noticed he was much worse; he commenced to 
feel shaky and his heart would beat fast with an 3 ' exertion. The attacks of pain in 
the stomach and bloating now came on every daj'. He then consulted Ms physician 
who made a working diagnosis of peptic ulcer and placed the patient on a Sippv' 
regime and also a hematinic. Under this treatment there was some improvement. 
The present attack commenced like the previous ones but did not jdeld to the usual 
saleratus. Before admission to the hospital the patient had received 0.5 gr. of 
morpMne sulfate with no relief. The patient was admitted in moderate shock; the 
temperature was 97.4; the pulse, 82; respirations, 20. The patient looked pale and 
sick. The abdomen was retracted and boardlike; no peristaltic waves were heard; 
there was tenderness in the epigastrium and right lower quadrant. The heart and 
lungs were essentially negative. The admission blood count was as follows : red cells, 
3,360,000 ; hemoglobin, 59 per cent (Hellige) ; white cells, 12,280 ; neutrophUes, 85 
per cent; Ij’mphocytes, 11 per cent; endothelial cells and eosinophiles, each 2 per 
cent; the smear showed moderate variation in size of the red cells, slight variation in 
shape, and slight polj'chromatophilia. 

A tentative diagnosis of perforated peptic ulcer was made and the patient was 
prepared for operation by external heat and intravenous injection of 1,000 c.c. of 5 
per cent glucose in saline ; he was also grouped and cross-matched for transfusion. 
At operation, about two hours following admission, the abdomen was explored 
through a long right rectus incision. There was considerable flocculeut free fluid in 
the peritoneal cavity (cultures were negative). The entire p.vloric area was greatly 
indurated and the serosa of the pylorus was more roughened than usual. There was 
a perforated ulcer on the anterior wall just proximal to the pjdorus. No enlarged 
glands were noted. The ulcer w'as cauterized with the actual cautery. Attempts at 
closure of the ulcer by suture failed because of the great friability of the stomach 
wall. “A blow out’’ patch of omentum was then sutured across the perforation and 
the abdominal incision closed witli one cigarette drain in the upper quadrant and 
another in the lower right quadrant emerging through a stab wound below. The post- 
operative course was not remarkable. The patient was supplied with fluids by the 
intravenous route until the fourth day when water was allowed by mouth. Later he 
was placed on a liquid Sippy diet and in a few daj-s the usual powder.s were added. 
.4 blood count on the fourteenth postoperative day .showed 4,000,000 red cells and 60 
per cent hemoglobin. On the nineteenth day he was discharged from hospital feel- 
ing quite good and with no stomach distress. 


After discharge from hospital he was under the care of his family physician who 
had followed the patient’s course carefully while in hospital. The patient continued 
with a strict Sippy diet, including powders, and also was given liver for his anemia 

• ix ueeks follouang discharge from hospital. In spite of a careful diet lie still 
bloated after each meal but there was no real pain. He did not vomit and the 
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stools wore not dark colored. About two weeks before bis second admis.sion, be noticed 
that be was "weaker tbau water" and could not do anv physical work; about this 
tune bo started to bave pain in tlie stomacb. It was iinreliered by anything he took, 
was constant day and night, and prevented him from getting much rest. 

On Oet. C, 1937, four months after the original admission, the patient was re- 
admitted complaining of pain in the stomacb and weakness. lie looked pale and 
anemic. The admission teniperature, pulse and respiratory rates were normal. The 
admission weight was 12-1 pounds in contrast to 130 at the time of the lirst admis- 
sion. The physical examination showed little except tenderness in the epigastrium. 
No mass could be made out. No enlarged lymph nodes or rectal shelf were noted. 
The red cells numbered 3,070,000; hemoglobin, -12 per cent (Hellige) ; the white cells, 
1,080 with 73 per cent neutrophiles, 24 per cent lymphocytes, 2 per cent endothelial 
cells, and 1 per cent eosinophiles. There was marked variation in size and shape of 
the rod blood colls with moderate achromia. X-ray examination and fluoroscopy 
showed a constant narrowing of the distal 4 cm. of the stomach with hypermotility;, 
this, with other findings, led to the x-ray diagnosis of carcinoma of the stomach. 
A subtotal resection of the stomach was advised and accepted by the patient. For 
this he was prepared by multiple transfusions of 500 c.c. each. On the fourth day, 
operation was performed. The pyloric portion of the stomach was hidden in ad- 
hesions and densely bound down to the liver. As one felt of this area, it conveyed 
the impression of a mass about the size and shape and consistency of a golfball. 
There were a few small, soft lymph glands along the greater curvature, but none were 
noted on the lesser curvature and no metastases were found in the liver. A Polya 
tj-pe of resection with closure of the duodenal stump and anastomosis between the 
cut edge of the stomach and the side of the jejunum was done. This was rendered 
very difBeult on account of the many adhesions. However, a satisfactory union was 
accomplished and the abdominal incision closed by layer. Following operation, the 
patient did poorly and in spite of all measures used to combat the existing shock died 
a few hours after completion of the operation. IVe were unable to obtain a post- 
mortem examination. 

The pathologist’s report is as follows; "A segment of stomach measuring 13.5 by 
13 cm. It apparently represents the incised pyloric end of the stomach although the 
pylorus cannot be identified because of the large neoplastic mass. This is observed 
on the mucosal surface. Here there are two large, circular lesions separated by a 
narrow strip of mucosa about 1 cm. in width. Each lesion is roughly circular with 
elevated margins composed of gray granular tissue. They probably represent a single 
lesion cut through when the stomach segment was opened. Distal to the mass there m 
a segment of grossly- uninvolved stomach measuring 2.5 cm. in length and proximally 
uninvolved stomach measuring 5 cm. The neoplastic mass measures roughly 8 by 10 
pfs margins rise 1.5 to 2 cm. above the mucosal surface. Grossly the neoplasm 
has destroyed the muscle and extended into the serosal fat. The fatty mesentery con- 
tains a few moderately enlarged lymph nodes which present gray granular areas.” 
The microscopic description is omitted. The diagnosis was adenocarcinoma of the 
stomach with chronic lymphadenitis. 

CONCLUSIONS 

1 Perforation of carcinoma of tlie stomach is quite uunsual. 

2 The conclitiou is rarely recognized before operation and seldom 
at operation. 

3 The mortality rate is about 50 per cent. 
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4. The majority of cases of perforated carcinoma of the stomach give 
a history of sudden onset accompanied the typical signs of perfora- 
tion of a peptic nicer. Usualty there is a history of indigestion of 
long standing. 
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OBLIQUE, ASEPTIC, END-TO-END INTESTINAL 
ANASTOMOSIS 

Ci.ARENCE Dennis, SI.D., Minneapolis, Minn. 

(Irom the Deimrtvicnts of FhysMogy and Surgery, University of Minnesota) 

INTRODUCTION 

I 'HE VOLXJ^IINOUS annual literature on intestinal anastomosis 

1 stands as evidence that a satisfactory procedure has not been evolved. 
Parker and Kerr' pointed out that at the time of their publication some 
two hundred inetliods and literally thousands of papers on the subject 
had appeai-cd. 

I have had occasion to perform anastomoses on dogs in the course of 
Thiry-Vella fistula formation." For this purpose, the criteria of a satis- 
factory anastomosis were found to be that it should be quickly and 
easily done ; that it should be aseptic ; that it should be nonobstrnctive, 
either during the stage of postoperative edema or after contraction of 
• the scar has occurred ; and finally that the area of anastomosis function 
as nearly physiologically as possible, witliont ballooning just above it, 
without outpocketings, and without angulation of the gut. 

In a number of dogs the method of ilartzloff and Bnrget® was used. 
With this method there was no difficulty with contamination or perfora- 
tion, but in the author’s hands obstructive sjTnptoms appeared if the 
animals were placed on regular food within five to seven days. Pro- 
vided the dogs were kept on liquids and given subcutaneous injections 
of 0.9 per cent sodium chloride as indicated, they recovered apparently 
normal intestinal function in ten days to two weeks. Post-mortem e.vam- 
ination of such anastomoses revealed marked stenosis at the site of suture 
and ballooning of the gut immediately above. 

One procedure was done with inversion of both ends and open side- 
to-side anastomosis. The postoperative course was excellent, and the 
dog had returned to his usual diet within two days, but the method was 
more laborious and time-consuming than seemed necessary. 

The lateral anastomosis of Soresi" Avould perhaps have offered an 
ansAver, but it is open to the reasonable objection that it is not an aseptic 
procedure. Also, the diagonal end-to-side anastomosis of Collins® prob- 
ably could be used for this purpose, though it Avas evidently intended for 
ileoeolostomy, but it is a more complicated procedure and there is some 
angulation of the boAvel incident to it. 

The end-to-end anastomosis, using a temporary basting stitch for 
closure of the ends while they are being sutured together, Avhich Avas 
devised by Parker and Kerr, was tried, but closure with one layer of 
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interrupted sutures proved inadequate and some leakage occurred, ivitli 
resultant adhesions to other loops of small intestine. An additional 
layer of sutures would seem necessary to prevent this. The method I 
use has the advantages of invohdng one less step, turning in less bowel, 
and leaving no angulation in the gut, even when distended. In the 
article cited, Parker and Kerr grant that, even after complete healing 
has occurred, the bowel on moderate distention has an angulation of 
about 160°. 

The Kankin method of anastomosis* also was tried. With an instru- 
ment of smaller caliber, this might be feasible in the dog, but the stand- 
ard Kankin instrument is too large for small intestinal anastomosis in 
the dog and offers no advantages over the instrument of Martzloff and 
Burget. 

Gateh" described a method of aseptic end-to-end anastomosis which 
he used on the small intestine of dogs. This consisted in a procedure 
similar in principle to that previously described by Parker and Kerr. 
It seems to me to be open to the objection that inversion of an unneces- 
sarily great flange of tissue at the suture site results, a danger mentioned 
by Parker and Kerr. All but one of Gatch’s eighteen dogs recovered, 
but no data were given concerning the readiness with which a normal 
diet was resumed. 

W. S. Halsted in 1922® reported a method of “blind-end circular 
suture of the intestine, closed ends abutted and the double diaphragm 
punctured with a knife introduced per rectum.” This almost ideally 
aseptic procedure was highly successful in his hands in the colon of the 
dog, but its application to various levels of the ileum would be difficult. 
This method is also open to the objection that a large flange is inverted 
at the suture line. This partial diaiihragm was probably of no impor- 
tance in Halsted ’s e.xperiments because they were almost entirely con- 
fined to the large intestine. 

The method of Purniss® also ivas tried. Contrary to the claims of 
tliat writer, I e.xperieneed great difficulty in sites in which the ends to 
be anastomosed differed greatly in diameter. Tlie instrument was too 
large for the small intestine of the dog and appeared to have no advan- 
tages over that of Hartzloff and Burget. 

It is because of the shortcomings of these methods that I venture to 
])rcsent a method which in my hands has proved highly successful. 


TECHNIQUE OF THE ANASTOJIOSIS 

The oblique, a.septic, end-to-end anastomosis with rotation is a modi- 
fication of the method of Martzloff and Burget, incorporating also some 
of the fcature.s of the Parker-Kerr procedure. Sites of section are chosen 
s-uch that the blood supply to the suture line is maximal: these areas are 
freed of mesentery and fat after ligation of the vessels with fine'silk 
and the mesentery is split almost to the root. Long, slender, loimi- 
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Uiclinally grooved, crushing clamps like those of Bui'gel and ilartzloff 
and like those of Parker and Iverr are employed, l)nt they are placed at 
an angle of 30 to 40° from the long axis of the bowel, the mesenteric 
angle being acute and tlnis longer than the antimesenteric. On one of 
the ends to be anastomosed, the crushing clamp is placed with the joint 
of the instrument at the antimesenteric border; on the other end the 
joint of the clamp is at tlic mesenteric border. At each end a denuded 
area about 5 mm. long is left between the ligated vessels of the mesentery 
and the crushing clamp. Two Kocher forceps are placed on the bowel 
between the clamps just, described and about 1 mm. from each of them. 
The bowel is cut between each pair, and the four cut ends are phenolized, 
alcoholized, and dried. 


.. - Tnnstoniosecl, Jiftcr ISO® rotfition of 

Fic. 1* — Approximation of the ig laid on either side of tlie very 

l of .he n.nn.n. ea.su. auturo. 

For the purpose of establishi.ig the Thiry-Vclla fistula, the ends of 
„.e Toop nrc li o„c« .omoved ton, , 1.0 nWon.™ Unonsl, ..c, n.nl, 
wounds made in the left flank. _ 
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The ends to be anastomosed are now approximated in such fashion 
that the cxaishing forceps lie side by side ; that is, so that the mesenteric 
border of the upper end is apposed to the antimesenteric border of the 
lower end, and vice versa for the other borders, as shown in Figure 1 a. 
A running suture of 00 or 000 plain catgut on a fine curved needle is 
started without tying at one border about 2 mm. back from the clamp, 
and bites about 4 mm. long are taken on alternate sides of the two 
apposed clamps ; that is, alternately on the two ends to be anastomosed, 
as shown in Fig. 1 a. When the length of the clamps has been covered 
in this fashion, the howel is turned over and a similar suture is laid on 
the opposite side. These two sutures, one on either side of the bowel, 
are held taut while an assistant cautiously loosens and removes the two 
clamps, the crushed area inverting as the instruments are removed. 
After inspection to be sure inversion is complete, the loose ends are tied 
just tightly enough to maintain apposition of the serosal surfaces but 
not tightly enough to constrict the lumen, and a second line of sutures 
is laid, interrupted Halsted mattress sutures of fine silk, as recommended 
by Martzloff and Burget and as shown in Fig. 1 h. Care must be taken 
not to include tissue deeper than the submucosa in either of these layers 
of stitches. The mesentery is now closed, the anastomosis is loosely cov- 
ered with omentum, and the whole is replaced into the abdomen. 



Diagrammatic ilemonstration of the angulation which follow: amc- 
tomosls after obUtiue section without rotation, b. Diagrammatic demonstatinn of 
absence of anguiation or outpouching if rotation precedes the above anastomolis? 

Nine ana.stomoscs have been made in this fashion, and difficulty has 
been encountered with symptoms of obstruction in one animal aloiie, in 
which one of the silk sutures was carcles.sly placed so as to include some 
of the opposite wall of the bowel. Food is offered two da vs after opera- 
tion, and the usual amount for the animal is ordinarilv taken on the 
ourth day po.stoporatively. Intrapcritoncal .sodium pentobarbital 35 

m^stSh!: oxclusivelV 
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DISCUSSION OF TECHNIQUE 

In view of tlie fact; that Jifartzloff and Biirget did end-to-end anas- 
tomoses with narrow crnshing clamps and essentially the teelinique Iiere 
desciihed, and inasmuch as Parker and Kerr placed their clamps on 
the howel at an angle of approximately 45°, the mesenteric border being 
the longer, the only real innovation in my method is the rotation through 
180° of one of the segments to be anastomosed, as pictured in Pig. 1. 
The value of this rotation is illusti'atcd in Pig. 2. Here it will be seen 
that if the two ends are cut at about 45° and anastomosed with mesen- 
teric border to mesenteric border, a marked angulation necessarily re- 
sults (Pig. 2 «). Parker and Kerr grant that even after healing has 
occurred there is still an angulation of 160°, with a funnel-shaped de- 
pression in the gut Avail on the mesenteric border; in all probability 
there is eA’en greater angulation shortly after operation when edema is 
present. Witli my method, diagrammed in Pig. 2 6, the 180° rotation 
does au'ay Avith the possibility of such angulation on tlie one liand, and 
in addition should be more physiologically correct inasmuch as all the 
fibers Avhich are cut, both circular and longitudinal, are anastomosed to 
similar fibers in the other boAA’el end, a point the importance of Avhich 
has been stressed bj’ Collins. Thus, there are left no circular fibers Avith- 
out attachment, as Avould be the case near tlie mesenteric border in the 
anastomosis pictured in Pig. 2 a. This should prevent tiie development 
of outpouehings, such as the funnel-shaped depression deseribed by 
Parker and Kerr. 

This method is advantageous in that it is quickly and aseptieall}’’ done 
and, bj^ Aurtue of the oblique line of suture, offers a minimum of stenosis 
even in the presence of postopez-ative edema. One animal died of otlier 
cause on the third da3^ iiostoperativelj*’; here there Avas no narroAving of 
the lumen in spite of edema. Another died tAvo Aveeks after operation 
due to the carelessly' laid stitch alreadj' mentioned AA'hich occluded the 
hunen; even in this case the mucosa had healed so that the suture line 
Avas marked onlj' as a haiidine sear, Tavo dogs Avere sacrificed four AA'eoks 
postoperativelj'. In one of these, after fixation in formalin, the circum- 
ference intei'zialB' at the line of sutui’e Avas 4 cm.; measured along the 
slightly' elevated scar it AA'as 3.8 cm.; four cm. above the anastomosis it 
AA'as 3.4 cm. and four cm. beloAV it AA'as 3.2 cm. In the other, the corre- 
sponding figures Avere 2.7 cm., 3.4 cm., 2.6 cm., and 2.4 cm., respectively. 
The absence of constriction or ballooning at the site of anastomosis is 
evident. 

Some complications perhaps might be expected from the rotation 
because of the resulting abnormal position of the mesentei-y, hut no 
difficulty Avhatsoever thus far has been observed. The final position 
corresponds rather to rotation of each segment a quarter tni-n than 
to rotation of one end only. 



DENNIS: END-TO-END INTESTINAL ANASTOMOSIS 


553 


CONCLUSION 

A method of oblique, aseptic, end-to-end intestinal anastomosis with 
180° rotation of one of the bowel ends has been presented which is ad- 
vantageous in simplicity of performance, in absence of late stenosis, and 
in the absence of early obstructive sj^ptoins which usually result from 
edema with circular methods. 
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THE UTILIZATION OP DOGS IN EXPERIJIENTAL 
PROCTOLOGY 

Louis H. Block, M.D., Chicago, III. 

(From the Laboratories of the Chicago Fosigraduate School of Surgery) 

'"j 'HE art of surgery cannot be mastered in the lecture room. Only 

■I fundamental principles are taught. But sound surgical judgment, 
the spearhead of a seasoned surgeon, is predicated upon knowledge, 
exiierience, and confidence; surgical ability is founded upon skill and 
dexterity. 

These postulates are obvious and their relative merits need not be 
stressed. However, their attainment may be greatly expedited by ac- 
quiring and developing proper surgical technique in addition to other 
forms of training. To quote in this connection Partipilo, who states: 
“The ideal surgeon must not only be a good operator, but also a master 
technician. He must be on the alert and lie ready to meet unexpected 
conditions, make quick decisions, and finally execute an operative pro- 
cedure with poise and calmness. There are many surgeons possessing 
many good qualities who operate clumsily and awlcwardly because they 
have not developed manual dexterity. At times this may be due to lack 
of natural aptitude; more often it is due to insufficient training. The 
movements of a dextrous surgeon are agile, purposeful, rhythmical, and 
apparently executed without effort or exertion.” 

Laboratory experimentation on dogs and other animals has been 
fundamentall.y responsible for the many advances made in surgery in the 
past fifty years. Yet, despite the accomplishments in every othei’ field 
of surgery, nothing has been done to render anorectal surgery on the 
experimental dog a reality and to apply the same reasoning and prin- 
ciples to this phase of proctologic training. Progress in proctology can 
be attributed largely to the many notable contributions of illustrious 
and inspiring investigators. Training of students for this specialty lias 
been confined entirely to apprenticeships witli competent proctologists, 

01’ to courses offered in a few graduate schools, without the valuable aid 
of practical work on the dog. However, refinements of technique, the 
development and solution of many intricate problems, and the teaching 
of the art of proctologic surgery can be much enhanced by practicing 
dog surgery. 

axatomt 

The dog lends itself admirably to proctologic surgery and cvciy con- 
ceivable type of operation ma.y be performed with superb realism. Of 
course, the anatomy of the dog differs somewhat from that of the human. 

Received for publication. October 1-i. 193S. 
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yet we find it suitable for study purposes in this field. The rectum of 
the dog is approximately a straight tube, being a continuation of the 
colon, and ends in the anus. Externally, the tube is even and shows the 
course of the longitudinal muscle fibers. Unlike the human, it is freely 
moveable and is suspended from the middorsal line by a naiiow 
mesentery (mesorectum) , which is continuous with the mesocolon. Its 
dorsal surface is covered with peritoneum wdiieli slopes obliquely across 
the lateral surface of the tube in such a manner that the ventral surface 
has scarcely any peritoneal investment. It is surrounded by the internal 
sphincter ivhich is merely a thickening of the circular fibei’s of the 
muscle of the rectum. It is supported by the reetococcygeus muscle, 
formed by the longitudinal muscle fibers of the rectum on its outer 
aspect and medially to it by the levator ani. This latter muscle is rela- 
tively broad and thin, triangular in form, lies laterally to the rectum 
and anus, and arises from the anterior border of the pubis and from the 
medial surface of the ileum. Some of its fibers blend with the external 
sphincter and some end on the third and fourth vertebrae of the tail. 
This muscle, together with the eoccygeus, forms a kind of pelvic dia- 
phragm, pierced by the alimentary and urogenital canals. 

The anus, the terminal opening of the intestine, is surrounded by 
thick skin, provided with a somewhat scanty supply of short, fine hairs. 
Leading to the anus is the para-analis recti, the lining of wliicli has been 
described as divisible Into three zones: (1) Tlie zona cutanea, which is 
continuous with the skin outside the anus (perianal region) and shows 
on each side a small opening leading into a sac, from a hazelnut to a 
walnut in size, known as the para-anal sinus (sinus para-analis). The 
sinus lies between the external sphincter muscle of the anus and the 
longitudinal muscle of the rectum and has a lining membrane furnished 
with glands that produce a thickish, strong smelling secretion. (2) A 
narrow and indefinite zona intermedia separates the cutaneous zone from 
(3) the zona columnavis, in which there are folds of mucous membrane, 
mainly longitudinal in direction (at the pectinate line). At this point 
there is a fine line of demarcation analagous to the pectinate line in the 
human, possessing valvelike structures, covered with a thin membranous 
epithelium, slightly pigmented a dark brown, througli wliicli a small 
hook may be introduced. It is here that the folds of mneons membrane 
de.scrihed above pro.iect, resembling very much the columns of Morgagni 
in the human (crypts in dog). 


The aims is surrounded and supported by the external sphincter 
muscle, a ringlike structure, wliich is connected dorsally with the 
aponeurosis of the tail, and vcnirally by some of its fibers to the bullms 
urethrae. A pale band of mnscnlar fibers, .separated from its fellow bv 
the middle coce.vgoal rossels, arises from the bodies of the first -md 
second (and possibly third) coccygeal vertebrae. Some of the fibers md 
under cover of the sphincter ani, on the para-anal sinus; while others ari 
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continued ventral to tlic anus to become the retractor muscle of the 
penis. In the female the description applies except tliat ventrally tlie 
rectum is related to the vagina and vestibule. 



Fig. 1. — Lithotomy position. The dog: ]ies on his back, the hind leg^s being' tied to 
the forelegs ; tail firmly attached over the edge of table, the region shaved and 
draped. 


SCOPE OF STUDY 

It can be seen from the anatomy of tlie dog that there is sufficient 
resemblance in these structures as compai'ed to tlie liumaii being to make 
this animal suitable for proctologic stud3' in operative surger.v. We 
have found it possible to produce prolapses of the entire wall of the 
rectum to closel3' simulate a human procidentia recti, upon which tlie 
various t3’pes of resection ma3- be performed. Tlie sinuses in the peri- 
anal x'egion serve a dual purpose: an ischioanal abscess and liorseshoc 
Sstuln. The redundant mucosa permits the performance of a simple and 
the amputative t3'pe of hemorrlioidectom3". We can demoiistrafe the 
various surgical procedures for external thrombotic hemorrhoids, pruri- 
tus ani, fissure, eiyptitis, and fistulas. Spliincterotomy, p)-oc‘fotom3', 
perineal and abdominal-perineal resection, and injection treatments for 
internal hemorrhoids and pruritus ani are performed. 
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Althongli the tube is devoid of structures normal to the rectum and 
sigmoid of the human being, the practice in the use of the sigmoidoscope 
and anoscope and the proper method of introducing and passing, as well 
as repeatedly observing the normal appearance of mucosa, is extremely 
profitable. 



Pig-. 2 . — Dog in inverted position, the hind legs being flrniiy attached to opposite 
side of table. Forelegs are not fastened. Usual draping and tray of instruments 
shown. 


POSITION AND PREPARATION 

After the dog has been anesthetized (the nse of sodium amytal for 
premedieation has been found to be invaluable and eliminates compli- 
cated anesthetic procedures), it may be placed in one of two positions, 
the lithotomy or the inverted. In the beginning we employed the 
litiiolomy (Fig. 1) imt later found the inverted position to he far more 
satisfactory. The dog is placed ventrally (Pig. 2) with its head dorni, 
resting on a hoard leaning against the operating table at an angle of 75 
degrees. The legs arc stretched acro-ss the top of the operating table and 
fastened. The forelegs may he attaelied to tlie board. The tail is 
fastened to the skin of the dog by towel clips. In order to avert 
sudden death, other must he admini.stered cautiously to the do"- and 
further, it shonid not be placed in the inverted position untirreadv 
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foi’ use. T]ie entire region iiroinid tlie anus i.s siiaved and cleaned, 
towels applied in exactly the same manner as in the human being, and 
covered M’ith a small sheet (Fig. 3). 


JIODUS OPERAND! 

A digital and bidigital examination is made, followed by anoscopy and 
sigmoidoscopy. The para-anal glands give the impression to the palpating 
fingers of soft, fluctuating masses similar to ischioanal abscesses. When 
the contents of the sinuses are thoroughlj' scpieezed out, one perceives 
a fibrous tract, cliaracteristie of a chronic fistula. 

The rectum being a straight tube, there is no difficulty passing the 
sigmoidoscope. However, an oi)portunity is afforded to apply the prac- 
tical and essential featui'es of the pi'oeedure, to stress the dangers of 
general anesthesia, and to demonstrate the important maneuvers neces- 
sary to a successful sigmoidoscopic examination. 



Pigr. 3, — Close-up view of draped dog". 


On anoscopic examination the skin and mucosa are differentiated, and 
the use of the crypt hook and tlic injection treatment of internal lieinor- 

rhoids shonm. 

COMMENT 


Lack of interest in and inadequate teaching of the suljjcct of proe- 
tnlocrv leads to an underestimation of its importance m tlie proj)cr man- 
^ mint of a patient. However, tins method of approach to tlie teacl.in- 
STx^ctologic surgery clarifies procedures which otherwise would he 
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difficult to comprehend and gives one a keener understanding and a 
deeper appreciation of their significance. The advantages of these ex- 
perimental procedures have been amply demonstrated for the past one 
and one-half years and are quite efficacious. It affords an opportunity 
of perfecting a technique for every type of proctologic operation vhich 
may well he applied to the human being. It is of inestimable value in 
teaching operative surgery of the anus, rectum, and colon, and when 
supplemented by ample clinical material makes the study of proctologj’- 
considerably more interesting and profitable. 

SUMMARA' AND CONCLUSIONS 

1. Laboratory experimentation of dogs and other animals has been 
fundamentally responsible for the manj’^ advances made in surgery in 
the past fifty j'ears. 

2. Training of students for the speciality of proctology has been con- 
fined entirely to apprenticeships with competent proctologists or to 
courses offered in a few graduate seliools without the valuable aid of 
dog surgery, 

3. The dog lends itself admirably to proctologic surgery and every 
conceivable type of operation may be performed with superb realism. 

4. Refinements of technique, the development and solution of many 
intricate problems, and teaching of the art of proctologic surgery can 
be mucli enlianced Iiy practicing dog surgery. 
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A Method for determining the efficiency of 

PRE OPERATIVE SKIN STERILIZATION 

JIiLAx Novak, JI.D., Ph.D., and Harry Hall, ]\I.D., 
iliNNEAPoiiis, Minn. 

(From IJie Department of Bacteriology and Immunology and the Department of 
Surgery, University of Minnesota) 

N TISEPTICS, if Considered on the basis of the role they play in the 
preservation of health and the freqnencj' ■with which they are put 
to this purpose, must be awarded a prominent place in the list of thera- 
peutic agents. Their use is not limited to the practitioner, but they are 
used in one form or another by individuals who are less cognizant of the 
deleterious effects that may be associated with their beneficial actions. 
It is scarcely necessary to state that antiseptics are among the most 
commonly misused drugs by both the lay individual and the practitioner. 

In spite of the immense amount of investigation which has been done 
upon the action of the antiseptics since their introduction into surgery 
by Lister in 1865, but little is known in a quantitative way as to their 
ability to sterilize the intact unbroken skin. Tiie strength of an anti- 
septic is standardized by determining its so-called phenol coefficient; 
i.e., the lowest concentration wliich will kill a suspension of bacteria as 
compared with the lowest concentration of phenol which will produce 
the same effect on the same culture in the same time. Occasionally the 
phenol coefficient is determined also in the presence of serum or other 
organic material, since the protein greatly alters the bactericidal power 
of most antiseptics. Hov'ever, neither of these methods of testing bac- 
tericidal activity in vitro presents even a remote similarity to the con- 
ditions which are encountered in the attempts at preoperative stcriliza 
tion of intact skin and conclusions based upon such data are therefore 
not applicable under these circumstances. 

Due to the fact that there is no standard quantitative method to test 
the relative merits of skin antiseptics, a lax’ge variety of bactericidal sui)- 
stances and a wide range of concentrations of these substances ai'o in 
use. Among those reported in the literature are potassium permanga- 
nate, bactol (cresol preparation), formalin in alcohol, chromic acid, 
picric acid, ammonia, cuproteet (copper preparation), 70 per cent alco- 
hol, essential oil of bergamot and lemon, mercuric chloride, p.vxol, iodine, 
tincture of green soap, acrifiavine, crystal violet, and brilliant green, 
together with an ex’ei’-gx-owing list of relatively expensive commercial 
preparations. It scarcely need be mentioned that being confronted with 
such a wide choice is confusing to the individual who must dejxcnd on 
their efficient activity daily. An occasional “stitch abscess” i.s easily 

for publication. October 3, 193S. 

560 



561 


KOVAK AND HALL,: PKEOPERATIVB SKIN STERILIZATION 

explained by iinapparent contamination, and too freqLient.ly the anti- 
septic is taken for granted and its efficiency remains unquestioned be- 
cause of babit. 

In tbe selection of a preoperative skin antiseptic, several points must 
be considered. 

1. Its sterilizing efficiency sbould be bigb. 

2. It sbould lie noninjurious to the patient. 

3. The time required for its action should be minimal. 

4. Its cost should be low. 

5. It sbould not damage linen or instruments. 

6. It sbould be easy to apply. 

7. It sbould outline the field treated. 

8. It sbould be nonirritating to operating room personnel. 

9. It sbould be able to continue action during and after the operation. 
Tbe results of this investigation indicate that tbe majority of anti- 
septics in common use fulfill tbe above requirements reasonably well, 
with tbe exception of one consideration, the cost. 

Since tbe introduction of the iodine method of skin sterilization by 
Gro.ssicb in 1908, iodine has been tbe most commonly used skin anti-' 
septic (Beck). Although its efficiency has been repeatedly questioned 
by a number of investigators (Tinker and Prince, Robb, Bonney and 
Browning, Decker, Turner aiid Catto, Bovee, Scott and Hill, Tinker and 
Sutton), their results can be criticized on the basis of the method used 
in collecting their data. In most instances, after application of the anti- 
septic to the skin, an area was scraped with a scalpel and the scrapings 
inoculated into cultural media which resulted in 55 per cent to 91 per 
cent sterile cultures. Skin biopsies were also taken and inoculated into 
broth which proved to be 40 per cent to 90 per cent sterile in various 
cases. However, in our experiments complete sterilization did not occur 
regularly with any antiseptic. Also, since the above method is not 
quantitative, one does not Iniow whether the growth in broth is the 
result of one or many surviving bacteria. Therefore, it is difficult to 
draw accurate conclusions from such data. The purpose of this investi- 
gation was to determine the relative all-around efficiency of the com- 
monly used .skin antiseptics by a quantitative method that is easily 
carried out. 


The skin of the abdomen of suitable individuals, preferably those 
devoid of a hairy surface, was thoroughly swabbed first with benzine 
and tlien with ether to remove fatty substances. A control area was 
eho.wtu mgether with five or six other areas for the application of the 
antiseptics. Bach area was then treated with a given antiseptic .solution 
except tlie control area which was treated with normal saline solution' 
1 he treatment consisted of the application of the solution by means of 
sterile thumb sponges m a spiral manner starting from the center and 
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proceeding toward tlie peripliery until an area of about 10 cm. in diam- 
eter was treated. The solution was allowed to dry. Tlireo siieh ajjpli- 
eatious were made, using a new thumb spojigo for eacli application. 
When the last coat heeamo dry, the antiseptic was removed witli flireo 
applications of Richardson’s solution. Culture plates were tlien applied, 
agar surface downward, taped to the skin and allowed to remain in 
position for fifteen minutes, after which time they were removed and 
placed into sterile Petri plates. Colonies were counted after twenty-fonr 
hours’ incubation at 37° C. Any sterile plates were inoculated with 
known staphylococci from the skin and reineubated to eliminate the pos- 
sibility of an existing bacteriostatic effect due to absorption of antiseptic 
by the agar from the skin surface. 



Fig-. 1. — Impression plates in position on patient’s abdomen. 


The culture i^lates were prepared as follows: Ordinary 10 per cent 
blood-nuti'icnt agar was prepared and povired into watch glasses having 
a diameter of 6 cm. which had been previously placed within Petri plates 
and sterilized. The watch glasses rvere filled level full and tiu- agar was 
allowed to solidify overnight in a refrigerator, ttafeli glasses were n.sed 
since they required a smaller amount of medium lo fill them (10 to 1.) 
eel and they were more convenient to tape info position than ordinary 
Pciri nlates ‘aIso tl.ov were of a convenient size, allowing them to he 
placed within the ordinary Petri plates for the period ot incubation. 
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The results are tabulated in the accompanying tables. As will be 
noted, the most common organisms on the skin are staphylococci and 
diphtheroids. Occasionally an aerobic sporeformer or a Pseudomonas 
pijocyaneus was encountered, but .since neither of these is v’cry significant 
as a pathogen, and since they occurred so rarely and then onlj on con- 
trol jilates, they were not recorded. The staphylococci and diphtheroids, 
however, since thej' are so common on the skin and are usually found in 
infected wounds, must be considered in any metbod purposing to de- 
stroy them. 

None of the antiseptics used was able regularly to sterilize the skin 
completely. Our results do not agree with those of Tinker and Sutton, 
who state that superficial layers of skin are frequently sterile in normal 
cleanly individuals as determined by culturing scrapings of the super- 
ficial epithelium. In the T1 control areas in our series, there occurred 
an average of 342 colonies on each blood agar impression plate or about 
12 colonies per square centimeter of skin. These control plates were 
taken from any one of four areas : the breast, the epigastric region, the 
umbilical region, or the hypogastric region. On a number of occasions 
impression plates were taken on all four areas simultaneously and 
.showed a closely corresponding number of colonies developing on the 
plates. 

A rather surprising result is the fact that the solvent (50 per cent 
alcohol, 10 per cent acetone) is itself highly germicidal and is able to 
destroy more than 96 per cent of the organisms present on the skin. 
This solvent was used to dissolve the antiseptic substances used in these 
experiments, since Vaichulis and Arnold showed that these concentra- 
tions had the best antiseptic value in the test tube and a good defatting 
action on the fatty substances in the skin. It also dries readily, yet not 
too rapidly to prevent adequate antiseptic action. It has a low surface 
tension and is thus more aide to reach the tiny depressions in tlie skin 
surface. 


The addition of any of the antiseptics used to the alcohol-acetone sol- 
vent served only to destroy an additional 2 per cent to 3 per cent of the 
organisms. Tincture of green soap is by far the poorest of the substances 
te.stcd to use for destroying either stajihylococci or diphtheroids. In one 


ease more organisms were present on the treated side than on the con- 
trol, which can lie explained on the ability of soap to break up large 
aggregates of bacteria into smaller clum])s or single cells, each giviim 
rise to a single colony ; therefore, the more aggregates, the more colonies. 

One per cent iodine is shown to he very efficient as a skin antiseptic 
but it does not prove practical, since very irritating vapors (probably 
an lodoaeetone) arising as the solution evaporates from the .skin make it 
jdmost impossible to use it. It has a further drawl, aek in that it must 
be removed Iron, the skm with alcohol or Richardson’s solution to pro 
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Table 



MERCRESIX 

(COA[MERCIAL) 

lODIXE 1% 

HgCl. 1-1500 
TRICRESOL 

V2% 

Tricresol 2% 

HETAPUEN 

(COiTArEnCIAL) 

Control 

Antiseptic 

Control 

Antiseptic 

Control 

Antiseptic 

Control 

Antiseptic 

Control 

Antiseptic 

Control 

Antiseptic 

420s n20ci 

Os Otl 

300s ISOd 

Is 2d 

120s 14d 

Os Id 

1,200s 300d 

Is 0(1 

300s 140d 

Is Od 

120s 2Gd 

Os Od 

420s llOd 

Is Od 

300s ISOd 

Ss Od 

SOs COd 

O.s Od 

1,200s 300d 

Is Od 

oOOs 140d 

Is Od 

500s ISOd 

lOs Od 

S3s 22(1 

2s Od 

66s ISd 

Os Od 

53s I2d 

Os Od 

OOOs 30d 

Is Od 

C6s ISd 

2s Od 

OOOs sod 

Is Od 

420s llOd 

Os Od 

300s 180(1 

2s Od 

1,200s 3000 

Os Od 

300s 140(1 

2s Od 

1,100s SOd 

13s Od 

210s SCd 

2s Od 


Total for 
controls 




3,5o0s 850(1 

2,720s 8S4d 

Total for 
antiseptics 

3s 3d 

Hi 

Hi 

IPs Od 

15s 1(1 


*S = staphylococci ; d = diphthci-oids. 


.vent iodine burns. This is a definite disadvantage since, with its re- 
moval, antiseptic action ceases and tlie bacteria in the sweat glands that 
are brought to the surface when vasodilation takes place during the 
operation remain viable and the wound is thus liable to infection. How 
serious this is has not been shomi experimentally, but such results as 
those reported by Meleney, in which he states that 12^2 per cent of 
woinids had some inflammatory reaction, many of which were probably 
infectious in nature, may well be explained by this possible source of 
wound contamination. 

Among the least expensive substances used, 0.1 per ccjit mercuric 
chloride in alcohol-acetone or a solution of 2 per cent tricresol in the 
same solvent proved to have a high bactericidal action. Howcvei', diph- 
theroids are not always killed hy mei’curic chloi'ide, and 2 per cent 
tricresol occasionally produces a slight erythema in more sensitive indi- 
viduals. Tricresol, nevertheless, does kill diphtheroids. Since the 
amount of either substance added to one gallon of solvent costs Ic.ss than 
three cents, it was decided to try a combination of the two substances in 
somewhat lesser concentrations. A combination of 1;1,.500 mercuric 
chloride and i/o per cent tricresol in alcohol-acetone .solution proved to 
be efficient in destroying 99.6 per cent of the stapiiylococci and 100 per 
cent of the diphtheroids. A small amount, of acid fuciisin or cosin Y or 
a combination of both may be added to the antiseptic solution to outline 
the field to which the antiseptic is applied. This was not done in the 
initial experiments, as we wanted to detect any erythema or slcin irrita- 
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I* 


IODINE 1% 
TRICEESOL 
%% 

HgCl, 

1-1000 

IODINE 1% 
TRICRESOL 
%% IN 
70% 

ALCOHOL 

HARRIKG- 
TON 'S 
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tion that might occur, hut iieitiier was noted when these concentrations 
were used. The following formula is used for preparing the solution : 


Alcohol, 95 per cent 

Acetone 

Water 

Tricresol 

ilercui’ic chloride 
Eosin Y 
Acid fuchsin 


525 c.c. 

100 c.c. 

375 c.c. 

5 c.c. 

0.7 gm. 
0.6 gm. 
0.08 gm. 


Since this mercuric chloride-tricresol combination in alcohol acetone 
fulfills the requirements set up for a skin antiseptic and since the cost 
of the preparation is astoundingly minimal as compared to commercial 
preparations having similar properties, its use for skin sterilization is 


Table II 


ANTISEPTIC 

% STAPHYLOCOCCI 
reduced 

Mcrcrcsin (commercial) 

99.88 

Iodine 1% 

99.53 

Tricresol 0.5% 


HgCl, 1-luOO 


Tricresol 2% 


Mctaplien (commercial) 
Iodine 1% 


Tricresol Yt% 

99.48 

ITpClj MOOO 

Iodine Tricresol 

99.13 

0.76% in 70% ulcoliol 

98.90 

llarrinKton's solution 

98.11 

Mortliiolato (commercial) 

98.53 

Alcohol 50% Acetone 10% 

96.38 

Tim-tnrc aroon soap 

59..5n 


DIPHTHEROIDS 

REDUCED 

% TOTAL 
REDUCTION 

99.62 

99.82 

100.00 

99.05 

100.00 

99.02 

100.00 

99.57 

99.89 

99.56 

100.00 

99.54 

99.50 

99.21 

100.00 

9.9.02 

lon.on 

98.42 

97.10 

98.18 

96.94 

96.53 

21.43 

53.64 
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highly recommended. In actual use in preoperative sterilization of the 
skin, it lias proved to be an efficient and convenient preparation.®' 


CONCLUSIONS 

1. A simple method for the determination of the efficiencv of skin 
antiseptics is described. 

2. An average of twelve staphylococci and diplitheroids per square 
centimeter was found to be present on normal cleanly skin. 

3. The applications of 50 per cent alcohol, 10 iier cent acetone solu- 
tion, a common solvent for antiseptics, destroy 96 per cent of the bac- 
teria on the skin. 

4. Oiilj’^ 2 per cent to 3 per cent more of the skin organisms arc killed 
when any commonly used skin antiseptic is added to tliis soh'ent. 

5. Tiiictni’e of green soaii alone is very inefficient in skin sterilization, 
killing only 53 per cent of the bacteria on the skin. 

6. A concentration of 0.07 per cent mercuric chloride and 0.5 per cent 
tricresol (costing about 5 cents per gallon) in 50 per cent alcohol, 10 per 
cent acetone solution is an efficient, inexpensive skin antiseptic. 
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A CLINICAL CLASSIFICATION OF CANCER OF THE BREAST 

Samuel George Schenck, M.D., Brooklyn, N. Y. 

(From the Srooldyn Cancer Institute and the Jeiuish Hospital) 

T he need of a standard clinical classification for cases of mammary 
cancer becomes evident when one reviews recent statistics of the 
treatment and end results in this malady. It becomes at once apparent 
that the published reports appear hopelessly conflicting and, at times, 
misleading, mainly due to the fact that the tabulated results of treatment 
fail to describe accurately the degree of involvement when therapy is 
initiated. In other words, the efficacy of the indicated form of treatment 
in an advanced stage of the disease is not comparable with the results 
obtained in the early stages when the lesion is conflned to the breast 
itself. For example, some surgical clinics report that radical surgery 
alone gives five-year cures in Horn 60 to 70 per cent of their eases; 
whereas, other groups report that only 30 to 40 per cent of their patients 
arc well and free from disease five years after radical mastectomy. Al- 
though the techniciue of radical surgery for breast carcinoma differs very 
slightly in various clinics, yet this discrepancy in statistical reports exists 
and is prohal)ly due to the marked difference in the criteria of operabil- 
ity among surgeons. What one surgeon would consider an operable case, 
another would hold inoperable. In other words, there is as yet no uni- 
formity in the classification of these patients. Hence, until this is ac- 
complished, there can he no agreement upon the proper course to pursue 
that would offer the most favorable outcome, and, by the same token, 
there can he no trustworthy statistical analysis of the end results of treat- 
ment. 

Therefore, until all cases can he made to fit into a clinical classification 
that is practical and is universally accepted, there can he only confusion 
and uncertainty preventing further progress in the management of this 
disease. 

ilany years ago, Steinthafi presented a chussification, based on clinical 
observation, which lacks clarity and, therefore, is impractical. More 
recently, PortmaniF and Pfahlcr* have classified breast tumors into three 
clinical groups, hut, here again, the divisions arc not entirely clear cut 
and accurate and many cases fail to fit into any of their groups. The 
classification of mammary cancer into clinical .stages is not to he confused 
with the grading of these tumors (MacCarty)-' into four divisions which 
represent the microscopic appearance of the predominant malignant cell 
m the sections. These tyiies range from the adult or well-differentiated 
cells (Grade 1) to the anapla.stic, immature, or emhiwonal cells (Grade 
H^h the other two divisions repre.scnting intermediate forms. 

for Soplonibor 3, 1938 
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The classification to be presented is not based on patliologic or micro- 
scopic material, but is entirelj’^ predicated on clinical evidence evolved 
fiom physical examination, particularly inspection and palpation. 

Each patient with the diagnosis of mammary cancer should be prop- 
erl}^ classified according to the stage of her disease at the time she first 
l^resents herself for treatment. The clinical classification of patients 
with breast cancer given in Table I is therefore suggested. 


Tabi.® I 

Classification op Breast Cancer 


stage 1 

Primary •t^lmor 

3 cm. or less in diameter 

SJcin 

Not adherent to tumor 
Underlying tissues 

Growth not adherent to pectoral muscle or fascia 
Axilla 

No palpable nodes 
Supraclavicular fossa 
No palpable nodes 

Opposite hreast and regional lymph nodes 
Negative 

Distant metastasis 
None 

STAGE 2 

Primary tumor 

More than 3 cm. and less than G cm. in diameter 

Shin, 

Not adherent to growth 
Underlying tissues 
Not adherent 
Axilla- 

One to three small nodes palpable, the largest not more than 2 cm. in diameter 
Nodes freely movable 
Supraclavicular fossa 
No palpable nodes 

Opposite breast and regional lymph nodes 
Negative 

Distant metastasis 
None 

STAGE 3 


Primary tumor 

Larger than C cm. in diameter 

Sbin 

Partially or completely adherent to tumor 
Skin edematous 

Skin inflamed (inflammatory cancer) 

Skin ulcerated 
Underlying tissues 

Tumor partially or completely fixed 


Axilla 

More than 3 nodes palpable 

One or more nodes larger than 2 cm. in diameter, regardle.ss of the number 
palpable 

One or more nodes adherent or fixed 

ExmipheSa of tL”up?r"‘extremify of the afTeeted side (in the absence of 
■ radical mastectomy) 


Supraclavicular fossa 

One or more nodes palpable 
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Table 1 — Cont’d 


Opposite Vreast and regional lymph nodes 
IntramanmiaTy tuiaor 
Subcutaneous mass 
Cutaneous nodule 

Palpable node in contralateral axilla and/or supraclavicular fossa 
Distant metastasis 

To the rib or ribs 
To the pleura 
To the mediastinum 
To the lung 

To the spine and/or bones 

STAGE 4 (POSTOPEnATIVE) 

Local recurrence 

In the skin, scar, stitch holes 
In the subcutaneous tissues 

In the residual breast tissue (incomplete operation) 

Jlcyional recurrence 
In the axilla 

In the supraclavicular fossa 
02)posi1c breast and regional ipnipli, nodes 
In the mammary gland 

In the skin 

In the axilla 

In the supraclavicular fossa 

Distant metastasis 
To the chest 
To the skeletal system 


StRge 1 carcinomas need very Tittle expknation. Freely movable 
tvimoi’s measuring 3 cm. or less iii diameter ivitii no palpable evidence of 
nodes in the regional lympli-bearjjig areas belong to this group. In Stage 
2 tlie iirimary tumor is larger but measures less than 6 cm. in diameter 
and is not particularly adherent to the overlying skin or underlying 
pectoral muscle. Even ivithout enlargement of the regional hnupli nodes 
and witliont metastasis or contralateral involvement, sneh gz’oivths be- 
long to tliis group. If one to three axillaiy nodes are palpable, each 
measuring less tlian 2 cm. in diameter, the patient is still relegated to 
Stage 2. Even witli a small, freely movable tumor in tlie breast (3 cm. 
or less in diameter), but with one to three small ])alpable nodes in the 
axillary fossa, the case belongs to Stage 2. 


If more Hum three nodes arc felt in the axilla, or if at least one pal- 
pal)le node measures more than 2 cm. in diameter or is definitely fixed or 
ukevated, or if a node i.s zvdpable in the supraclavicular fossa' the case 

Sii'a in a patient in 

i'Vo 3 piesciits either a large primary tumor measuring over 6 cm in 

diame «• or a small mass wiiieh is adherent to tlie skin or to the under 
Evidence of di3l.™i i.xXmort rf 

ho ooidv.-, ,lcml bronsl or i,odr» immodiololy ptoos t|„ / 

- — , 
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Cancer e?! cuirasse and nodular or ulcerated involvement of tlie skin 
from the primary gi’owtli or a regional node belong to the same stage. 
An adherent or fixed cancer of the breast, regardless of the otlier factors, 
js similarly classified. When the upper extremity of the affected side 
ie\eals an edematous appearance in the absence of radical surgerv, tlie 
local lesion is assumed to have spread to the lymphatics draining tliis 
region. With block of the lymph chamiels with malignant cells resulting 
in Ij mphedema, the case is considered advanced and properly belongs to 
Stage 3. This may occur, however, without pronounced involvement of 
the axillary Ijnnph nodes. 

Thus, it is seen that it is not at all necessary for each case to present 
all of the positive findings described in eacli stage, hut, on the conti'ary, . 
any one positive characteristic relegates the lesion to the corresponding 
group. 

Stage 4 classifies only those patients with involvement after mastec- 
tomy. The recurrence may be, loeallj', in the anterior eliest wall of the 
operated side ; regionally, in the lymph nodes ,- distantly, in the chest or 
osseous sj^stem, or by extension to the contralateral breast and glands. 
The modus operandi of the latter involvement is by way of the internal 
mammary lymphatics and parasternal glands to the mediastinum and 
then by back pressure through the same route on the opposite side to the 
contralateral breast. 

SUGGESTIONS AND CONSIDERATIONS 

Bveiw case of suspected breast carcinoma should have a biopsy of the 
primaiy growth. It is immaterial whether this is performed by scalpel, 
cautery, aspiration, punch, or needle as long as a satisfactory specimen 
is obtained and treatment is immediately instituted. If a tumor is 
elicited in each breast, both lesions should be biopsied. A roentgenogram 
of the chest is recommended in all cases, even when no extension to the 
lungs or mediastinum is suspected. This study is valuable evidence foi' 
eomiiarison with films that may be necessary at some subsequent date in 
order to determine the presence or absence of extension into the chest. 
Anj^ part of the body faintly suspicious of metastasis requires an im- 
mediate roentgen examination. The skeletal system is particularly sus- 
ceptible to metastatic involvement. 

Although the requisites for each stage of the disease are clearly stated, 
there are occasions when a case may require reclassification. An inslance 
of such a change is when a patient clinically classified in Stage 1 (a 
small, freely movable breast tumor without palpable axillary nodes) at 
the initial examination turns out to have malignantly invaded nodes in 
the axilla at the operating table (Stage 2). 

TKEATJIENT 

The clinical classification above described is not only of value in the 
compilation of accurate statistics, but is essentially of ma.ior importance 
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in the management and prognosis of the case. The classification of cases 
.of carcinoma of the cervix uteri hj”^ Schmitz'’ has proved particularly 
valuable in prognosis rather than in therapy because these cases are 
radiologic problems. However, in breast cancers the management is dif- 
ferent. Surgery and irradiation are the two forces usually combined to 
attack the disease for the best ultimate result. Hence, tlie four stages of 
the disease indicate not onlj^ the probable outcome but also the proper 
plan of treatment. 

We believe that cases that fit into Stages 1 and 2 require radical sur- 
gery and intensive irradiation. Preferably, the roentgen treatments 
should be administered preoperatively and postoperatively, especially in 
Stage 2. Statistics from many well-accredited clinics show that sur\nval 
rates in these patients increase from 30 to 40 per cent when radical sur- 
gery alone is performed to from 50 to 60 per cent when surgery is com- 
bined with irradiation. Cases falling into Stages 3 and 4 are essentially 
radiation problems with or witliout occasional conservative surgery, if 
needed. In these stages the roentgen rays or radium or both are used. 
In Stage 3 only from 5 to 10 per cent are salvaged ; in Stage 4, even less. 
In these stages the local disease has already become disseminated. The 
futility of radical surgery in these advaneed cases is readily compre- 
hended. Yet radiation therapy will usually prolong their lives, reduce 
pain and suffering, and change an intolerable existence to a relatively 
comfortable life. 

SUMMARY 


A clinical classification of all mammary cancers into four stages is 
presented. The exact requirements for each group are indicated. This 
classification appears simple, rational, and practical. To us it has already 
been of ine.stimable service in more than 200 cases. Such a classification 
is extremely valuable in simplifying statistical reports of five-year cures, 
analyzed in the four standardized clinical stages of the disease, and in 
outlining the proper plan of treatment and in prognosticating the final 
outcome for each division. We believe that patients in Stage 1 and 
Stage 2 should be treated by radical surgery and intensive (radical) 
irradiation. Tliose falling in Stages 3 and 4 require x-rays or radium 
therapy or both, with or without conservative surgery, if and when re- 
quired. 
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Cancer en cuirasse and nodular or ulcerated involvement of the sidn 
from the primary growth or a regional node belong to the same stage. 
An adherent or fixed cancer of the breast, regardless of the otlier factors, 
is similarly classified. When the upper extremity of the affected side 
reveals an edematous appearance in the absence of radical surgery, the 
local lesion is assumed to have spread to the Ij^mphatics draining this 
region. AVith block of the lymirh chairnels rvith malignant cells resulting 
iir lymphedema, the case is corrsidered advairced and properly belongs to 
Stage 3. This may occur, however, withorrt pronounced involvement of 
the axillary lymph nodes. 

Thrrs, it is seen that it is not at all irecessary for each case to present 
all of the positive findings described hr each stage, but, on the contrary, . 
any oire positive characteristic I'elegates the lesion to the corresponding 
group. 

Stage 4 classifies oirly those patients with hrvolvement after mastec- 
tonr3^ The recurrence maj' be, locally, in the anterior chest wall of tlie 
operated side ; regionall.v, in the l.vmph nodes ; distantl.v, in the cliest or 
osseous sj^stem, or by extension to the contralateral breast and glands. 
The modus opei'andi of the latter involvement is b.v waj" of the internal 
mammary l.ymphatics and parasternal glands to the mediastinum and 
then bj^ back pressure tlirough the same route on the opposite side to the 
contralateral breast. 


SUGGESTIONS AND CONSIDERATIONS 

Eveiy case of suspected breast caremoma should have a biops.v of the 
primary grovdh. It is immaterial whether tin's is performed bj' scalpel, 
cauteiy, aspiration, punch, or needle as long as a satisfactory specimen 
is obtained and treatment is immediateb^ instituted. If a tumor is 
elicited in each breast, both lesions should be biopsied. A roentgenogram 
of the chest is recommended in all cases, even when no extension to the 
lungs or mediastinum is suspected. This stiid.y is valuable evidence for 
comparison with films that ma.v be necessary at some subsequent date in 
order to determine the presence or absence of extension into the chest. 
Any part of the bod.y faintty suspicious of metastasis requires an im- 
mediate roentgen examination. The skeletal sj’stem is particularlj* sus- 
ceptible to metastatic involvement. 

Although the requisites for each stage of the disease are clearl.v stated, 
there are occasions when a case maj' require reclassification. An instance 
of such a change is when a patient clinicall.v classified in Stage 1 (a 
small, freely movable breast tumor without palpable axillary nodes) at 
the initial examination turns out to have malignantl.v invaded nodes in 
the axilla at the operating table (Stage 2). 


TREATJIENT 

The clinical classification above described is not only of value in the 
compilation of accurate statistics, but is essentially of major importance 
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There were a few strands of tissue in the region of the bifurcation of the carotid 
which were connected with tlie tumor and which, in retrospect, may have represented 
nerve fibers. Xo vessels of any consequence entered tlie tumor. It was readily 
enucleated without injury to the adjacent structures. The wound was closed in 
layers with fine silk. 



Fis. 1. — Preoperative (.4.) and postoperative (B) views of patient. 








CERVICAL SYMPATHETIC GANGLIONEUROJIA 

Case Report ai^d Review of the Literature 

Harris B. Shumacker, Jr., M.D., and Edwin A. Lawrence, M.D., 
New Haven, Conn. 

(From the Department of Surgertj, Tale University School of Medicine, and the 
' Surgical Service, Mew Karen Hospital) 

/~^ERVICAL sj'injiatlietio gaiiglioneuroiiia is one of the rarest of neck 
tumors. The present case, which is the only one in the records of 
tile New Haven Hospital, is added to the thirteen previously repoiled, 
and the literature is reviewed. 


CASE report 

J. C., aged 5 years, white, male, was admitted to the New Haven Hospital July 
15, 1937, complaining of a mass in the left side of the neck which had been present 
since he was 1 year old and which had grown slowly. 

When the tumor was first noticed, he had been brought to the Out-Patient De- 
partment where a diagnosis of acute tonsillitis and acute bilateral cervical adenitis 
was made. Swellings were described at both angles of the jaw, the right larger than 
the left and not tender; the left, firm and sensitive. Snbsequentl.v a right sub- 
maxillary abscess was drained. The wound healed promptly. In Ma}', 193G, he was 
again seen because of the persistent mass in the left neck. He had had, during the 
preceding three years, frequent colds, a chronic cough, and nasal discharge and had 
always talked with a peculiar hoarseness. The tonsils were enlarged, the pillars 
in.iected. The mass in the neck was described as a moderately soft, nonfluefuant, 
freely movable tumor about 4 cm. in diameter below the angle of the jaw, below 
which were several nontender Ijnnph nodes. The tuberculin test was negative to 
I/IO mg. Tonsillectomy and adenoidectomy were performed. Direct laryngoscopy 
revealed nothing abnormal. The swelling and hoarseness persisted. Fnmil.v history 
and past history were not significant. 

Examination. — There was a noticeable hoarseness and a tendency to mouth 
breathing. There were no observed e.ve signs and no evidence of s.vmpathetic dis- 
turbance. Extending dorvnward from just below the lobe of the left ear along the 
anterior border of the sternocleidomastoid muscle was a solid, ovoid mass measuring 
C by 4 cm., over the surface of which the external carotid was seen and felt. The 
remainder of the examination was essentially normal. The blood Kahn test was 
negative; the urine and blood e.vaminntions, normal. A chest film .showed slight 
pleural tliiekcning on the right. The preoperative diagnosis was that of a ctirotid 
boil.v tumor. 

Operation.— July IG, 1937: An incision :>hout C cm. in length wa.s made along 
tile anterior border of the sternocleidomastoid, and tlie deep cervical fascia divided 
alono- tlie edge of the muscle, bringing into view an enlarged lymph node overlying 
a deeper tumor mass. Tlie node was remover?. The tumor tra.s firm, well en- 
capsulated, avascular, and pale. It bad displaced the infernal jugular vein pos- 
teriorly The e.vternal carotid arterv lav over the anterior portion of the imi.“.s, nial 
the internal carotid posterior to it.' The hypoglossal none ran across the tumor. 


Bcoclved tor publication. Augiist 3. 193S. 
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tion (Fig. 5). Many of tliese strands show balloon-like dilatations wliicli resemble 
those found in degenerated myelin nerve sheaths. 

Scattered diffusely throughout the sections are a few small aggregations of small 
round cells. They have a very thin rim of pale eosinophilic cytoplasm and round 
deeply staining basophilic nuclei. 

The tumor is fairly well supplied with thin-walled small patent blood vessels. 

No mitotic figures arc seen and no multinueleated ganglion cells. 



Fig. 4.— Photomicrograph showing Nissl bodies in ganglion cell (toluidln blue, X250). 
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The postoperivtivc course \v:is entirely uneventful except for the appearance of a 
Horner’s syndrome on the left, with myosis, ptosis, and cnophthnlinos. Ho altera- 
tion in sweating rvas noted. 

No change has occurred during the past eleven months except that tlie enopiitlial- 
mos and ptosis are perhaps less marked. The hoarseness has not altered. 

Gross PaUwloffii . — The specimen is a well-encapsulated mass of tissue wliicli 
measures 6 by -i.o by 3 cm. (Nig. 2). Its external surface is of a unifonnly pink- 
yellow color and smooth except for a few tags of fibrous tissue. The tumor is of 
a rubbery consistency and cuts easily. The doll yellow-white cut surface is slightly 
irregular and is formed by whorls and strands of what appears to be fibrous tissue. 
Tile capsule is thin, dense, and homogeneous and is pink-yellow in color. Sections of 
the tissue are fixed in 10 per cent neutral formolin, imbedded in paraffin and in 
celloidin, and stained with hematoxylin and cosin, Masson polychrome stain, 
Pal-lVeigert myelin sheatli stain and toluidiu blue Nissl-hody stain. 

Microscoino . — The tumor has a well-defined capsule of dense fibrous tissue 
(Fig. 3). The stroma is formed by bundles of delicate fibers which are more com- 
pact in tile periphery than in the center. There arc many slender spindle cells in all 
areas. In the hematoxylin and eosin preparation their cytoplasm takes a pale pink 
stain and their long oval nuclei a deep basophilic stain. 



Fig-. 3. — Photomicrograph showing the capsule, the groups of ganglion cells, and the 
fibrous stroma (hematoxylin and eosin. xeO). 

TIic most prominent feature of the tumor is the ganglion cells. Tlmy arc ar- 
ranged in chimps in certain areas and are scattered diffusely in other portions 
(Fio- 3) Most of them have homogeneous cosinopliihc cytoplasm and ceeontrically 
placed pink oval nuclei with prominent nucleoli. Others have foamy, pale Imsophilic 
evtoplasm either ivith no visible nnelci or with mielei which are praiinlar, vacuolated, 
o'r have a promineut, very delicate chromatin network. The tolui.lin blue .stain 
demonstrates the presence' of small granular dark bodies in the cytoplasm of the 
cells particularly in the peripheral nones (Fig. 4). A rare gangl.on cell ,s unipolar, 
and no bipolar or multipolar ones are scon. Many have a capsule of a suikIc layer 

of very flat colls. , , c . 

In the Masson polychrome stain most of the fibers are light green Im. a few hoiv 
ever? are pink. An oeea.sional myelinated filmr is seen in the Pal Ue.ger. prepara 
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SYMPATHETIC GANGLIONEUnOMA 


CAROTID 

ARTERY 


OPERA- 

TION 


AUTOPSY HORNER ’S 


CLINICAL 

IMPRESSION 


PATHOLOGY' 


P.EJIARKS 


Difficult 0 
Incomplete 


Anterior Easy 0 


Lateral, su- 0 + 

porficial 


Anterior Easy 0 


Anterior 4 

ami super- 
fieial 


Coimnon Easy 
and both 
branches 
superficial 


Superncial Kasv 


Preopera- 
tive nar- 
rowing of 
Hfl slit; 
postopera- 
fii’e ptosis 


Preopera- 
tive en- 
ophthal- 
mos 


Tubercu- 

lous 

adenitis 


Present 4 
days post- 
opera tive- 
Iv; ptosis, 
myosis, 
and anliy- 
drosis 

Ptosis, 
pupillary 
eliange ' 


Ganglion ceils, 
nerve fibers and 
connective tissue 


Ganglion cells, 
some m u 1 1 i n u- 
eleated 

Ganglion cells, 
slieatli of Schwann 
cells, nonmye- 
linated and few 
myelinated fibers 

Ganglion cells, 
a few multinu- 
tleatcd ; nonmye- 
linated nerve 
fibers 

Ganglion cells, 
chiefly a p o 1 a r ; 
nerve fibers, very 
few myelinated 


‘Gland” Ganglion cells 


Branchio- Ganglion cells, 
genic cyst nerve fillers, round 
or tuber- cells 
culosis 


Slight pare- Tubercu- 


sis right 
face; 
ptosis, 
dilatation 
right pu- 
pil for .1 
to 4 years 


lous 
adenitis 


Ganglion cells, 
small round cells ; 
good vascular 
supply ; no mi- 
toses 


Ptosis, 

myosis, 

enoph- 

thalmos 


B a n g I i o n cells, 
fibrous 


“Tyiiical ganglio- 
neuroma” 


Said to have in- 
creased in size 
with throat in- 
fection and to 
have decreased 
in free inter- 
vals; adenoidcc- 
tomy, IS mo.; 
tonsillectomy, 2 
Y'r. 


Cervical sympa- 
thetic divided at 
operation; anas- 
tomosis impo,-!- 
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CASE REPORTS OP CERHCAL 


AUTHOR 

AGE 

SEX 

SIDE IN- 
VOLVED 

ONSET 

AGE 

GROWTH 

CHARACTER 

SIZE 

TRACJIILVL 

DISPLACE- 

MEN'T 

JUGCIAR 

rax 

DeQuer- 

vainii 

(1S99) 

13 yr. 

F 

L 

7 

Slow 

Smooth, 

hard 

Small fist 



Bendaiz 

(1904) 

Child 

— 

B 

— 

— 

— 

— 

— 

.... 

Glinskiis 

(1900) 

10 yr. 

F 

L 

7 mo. Slow 

progres 

sive 

Firm, irreg- 
- ular, 
slightly 
movable 

9 bv 6^. 
by 3V> 
cm. 

3 cm. to 
right 

— 

■Woodsi* 

(1906) 

32 yr. 


E 

— 

— 

Firm, en- 
capsulated 

9 by S by 
4 cm. 

ISO gm. 

— 

Lateral 

super- 

ficial 

Freundis 

(1913) 

5% yr. 

M 

B 

4 % 

Eapid in 
recent 
months 

Firm, 

coarsely 

nodular 

9 by 0 by 
4 ’em. 

To loft 

Posterior 

Sommer- 

feltic 

(1920) 

30 yr. 

F 

L 

30 

Slow 

Firm, 

slightly 

nodular 

Goose egg 

— 


Geymullerir 

(1919) 

Syr. 

M 

F 

Few 

weeks 

Slow 

Firm 

0 by 4 by 

3 cm. 


Super- 

ficial 

Stoutis 

(1924) 

2 V 2 yr. 

F 

E 

5 wk. 

— 

Soft, irreg- 
ular 

7 by 4 by 
cm. 

— 

Posterior 


Harbitzio 22 jt. F 
(192G) 


IiIacAuley=<> C yr. M 
,(1930) 


n 


Few Slow 
days 


Klnatic, 3.1 I)y S 
resilient, cm. 
fibrous 

Firm, en- Tangerine 
cajisulatod, 

“libroitl” 


Posterior 
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Ganglion cells, 
small less well- 
diffexen- 
tiated cells; non- 
myelinated nerve 
fibers 

Also had right 
retroperi- 
toneal tumor 
liistolog- 
ically identical 
with neck tumor 

— 

•f 

- 

— 

— 

No details given 



+ 

+ 


.... 

No details given 


External 
carotid 
anterior 
and super- 
ficial 


0 

Ptosis, 

myosia, 

enoph- 

thalmos 

Carotid 

body 

tumor 

See text 



One patient had a second retroperitoneal ganglioneuroma. The syin])a- 
thctic trunk was rarely identified at operation. 

DISCUSSION 

AVe arc unaware of any instance in Avhicli a cervical sympathetic 
ganglioneuroma has been diagnosed preoperatively. Though an exceed- 
ingly rare tumor, the need for preoperative diagnosis is obvious. This is 
especially true because of the relatively high incidence of Horner’s sjm- 
drome, a rather distressing sequela which must necessarily follow in a 
certain number .of cases and which is usually avoidable in the removal of 
other benign neck tumors. 

Certain features are present with sufficient regularity to be very sug- 
ge.stive although there arc no pathognomonic signs or symptoms. The usual 
complaint is simply a swelling in the neck, ordinarily painless, slow in 
growth, and of long duration, generally dating back to early childhood, 
llarely there is vespiratoiw distress and tracheal compression. The ap- 
parent, though probably unreal, fluctuation in size occasionally has led to 
a diagnosis of cervical adenitis for which tonsillectomy has been per- 
formed. The tumors are firm, encapsulated, with freely movable skin 
over them and with relative fixation to the deeper structures. Of especial 
aid in the difl'crential diagnosis is the displacement of the great vessels. 
The internal .iugular vein lies posterior to the tumor and is generally not 
vi.sihle, hut the carotid artery lies superficial to the mass and is readily 
seen pulsating over it. In rare instances sympathetic disturbances, such 
as ptosis and cnophthalmos, may be found. 

Tiic treatment is excision, a procedure which is generally not difficult 

Other reportei's” have dealt extensively with the ])atholog%^ Nerve 
fnmom may show any stage of ditferentiution from the primordial cell to 



578 


SURGERY 


Table 


AUTHOR 

AGE 

SEX 

SIDE IN- 
VOLVED 

ONSET 

AGE 

GROWTH 

CHARACTER 

SIZE 

TRACHE,\L 

DISPLACE- 

MENT 

JVGVLAR 

VELV 

Haven and 
Weihi 
(1932) 

23 yr. 

F 

L 

?4 

Slow 


Cliild’s 

fist 


... 

Lewis and 
Geschick- 
terw 
(1934) 

10 yr. 

M 

— 

9 

— 

— 

— 

— 

— - 


4 yr. 

M 

— 

1 







Sliumacker 

and 

Lawrence 

(1938) 

5 yr. 

M 

L 

1 

Slow 

Firm, en- 
capsulated 

G by 4.5 
by 3 cm. 

None 

Posterior 


ganglia with the typical histologic picture. The available data on tliese 
are presented in Table I. Excluded are certain ones mentioned hj' others 
as cervical tumors which actually either arose definitel}' in the medias- 
tinum or Avhich involved both neck and mediastinum in such a manner as 
to make the point of origin uncertain.®'® Also omitted are certain otliers 
in which the tumor as described was probahlj' a neuroblastoma, a sym- 
pathicoblastoma, or mixed in type.^’ 

The patients ranged in age from 21/0 to 36 years. Seventy per cent of 
the tnmors were in children. In many the tumor had been noted from 
infancy or earlj' cliildhood. The sexes were equally affected. Seven of 
the eleven cases with available data arose on the left side. In almost all 
the growth had been slow. The tumor wa.s generallj' de.sci'ibed as firm, 
fairly smooth, and well encapsulated. The size varied from 6 by 4 by 3 
cm. to 13 by 8 cm. In a few there were respiratory embarrassment and 
tracheal deviation. Ordinarily the jugular vein lay posterior to the mass 
and the carotid artery superficial to it. In 12 cases an operation was per- 
formed; in 2 the diagnosis was made post mortem; and in 1, removed at 
operation, autopsy was subsequent^' performed. In 4 cases a lyj)ical 
Horner’s syndrome developed ])ostopcrativcly ; in 1 tbere was slight 
facial paresis, ptosis, and dilatation of tlic pupil on the affected side; in 
1, enophtlialmos was noted preoperatively ; and in 1, witli a definite i)ost- 
operative ptosis, slight narrowing of the lid .slit bad been observed before 
operation. Tlic clinical diagnosis was mo.st often that of tubercuious 
adenitis. Otlicr preoperative diagnoses were "gland,” branebial cleft 
"evst, and carotid body tumor. Pathologically they all showed a picture 
rmit'e similar to that dc.scril)cd in our ca.se. In one instance tiie author 
that the tumor might liave arisen from tiie vagal ganglion. 
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the mature gauglioii cell. They may be eonumsed entirely of neuroblasts 
01 of a combination of neuroblasts, sjunpathicoblasts, and ganglion cells 
and in these instances are malignant. If, hoivever, they are formed by 
mature ganglion cells and nerve fibers as in our tumor, they are, as far as 
is known, perfectly benign. It is our feeling that the term ganglioneu- 
lonia should be applied exelusivelj’^ to the tumors showing ganglion cells 
and nerve fibers without sympatliicoblasts or neuroblasts. 


SUMMARY 

1. A case of cervical sympathetic ganglioneuroma is added to the IS 
previous reports appearing in the litei’ature. 

2. These tumors appear in children or young adults. They are slowly 
growing, firm, and fairly smooth. Tracheal displacement and respiratory 
embarrassment arc I'arc. Usually the carotid artery is either visible or 
palpable anterior to the tumor. Sympathetic disturbances, s\ich as ptosis, 
myosis, and enophthalmos, are common postoperatively but may also be 
present preoperatively. 

3. Pathologically they are chai'acterized by a fibrous tissue stroma sup- 
porting clumps of ganglion cells and strands of nerve fibers which are 
usually nonmyelinated. 

4. In no known instance has the correct diagnosis been made pre- 
operatively. 

We wish to extend oiH' thank.'; to Dr. Robert Tennant for his advice in lielping 
u.s prepare tliis I'eport. 
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SIMILAR GOITERS IN MONOZYGOTIC TWINS 

Harry B. Neel, M.D.,* Rochester, Minn. 

(From ihc Mayo Foundation) 

I ’HE Tole of heredity in susceptibility to disease lias not been defi- 
nitely detennined. In discussing the etiologie factors of any disease, 
the cause of ivhich is not entirely clear, medical men usually mention 
the possibility of a hereditary factor. Probably since the earliest times 
fihysiciaus have asked their patients about the diseases to which their 
forebears and relatires have fallen victims, without being able to eval- 
uate the information thus obtained, but suspecting that it would be 
of value if only the key were known. For many years writers and 
investigators have interested themselves in the stud.y of twins with 
the hope that new hereditary factors eonld be discovered and properly 
evaluated. Reeentlj’ Freeman said that twins are the best subjects of 
studj’ to determine the influence of heredit 3 ' and environment. In 1883 
Sir Francis Galton wrote: “Twins have a special claim upon onr 
attention ; it is that their histoiy aft'oi-ds us a means of distinguishing 
between the effects of tendencies received at birth and those that were 
imposed bj- the special circumstances of their after lives.” 

Dizj'gotie twins are those which result from the simultaneous ferti- 
lization of two ova bj" two spermatozoa. The.v are no more alike than 
are brothers and sisters V’ho are not twins, and ma.v be of the same 
or op230site sex. Their simultaneous conception is a coincidence and, 
strietlj’’ speaking, the.v are not true twins. Newman has said that 
“twinning is twain-ing or two-ing, the division of an individual or 
an organ into two equivalent and more or less completel.v sejiarafc 
individuals or organs.” Identical or homologous twins are always 
monoz.vgotic, are necessaril.v of the same sex and are nourished h.v 
one placenta which has two cords, two amnions, and a single chorion. 

It is solel.v with identical twins that we are concerned in this paper. 

Onl.v one out of everv four or film sets of twins is monoz.vgotic. The 
fertilized egg diA'ides earl.v in its existence; the cells resulting Iroin 
this diA’ision are eqniA’alent and totipotent and “each is capable ol 
producing an entire creature exaetl.A* like that into Avhich the entire 
egg should luiA’c doA’cloped. ” It is obvious that the innate eonstiln- 
tional cndoAvments of monozA'golic tAviiis should he identical; llicir 
siniilarit.A' should be manifc.st in their stmietnral eiiuijnnent and in 
their jdi.A-.siologic, emotional, and mental reactions. II one of tlie tAvins 
presents manifestations of a disea.sc or an anonial.v due to inli-insie 
factors, the other tAvin is expected to become a victim of the same 
process. 

•FellOAv in Sursi-o-. Oin JlnA'o Foim.l.-itlon. 

Received for putdiontlon. October ICSS. 
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The similarity of monozygotic twins is striking but only recently 
has it been brought out that a careful study of twins is as accurate 
as a study of the placenta in determining ivhether tivins are mono- 
zygotic or dizygotic.® It is said that monozygotic twins have almost 
exactly the same number of finger ridges and the finger and sole prints 
are nearly identical. In this respect the hand of one monozygotic twin 
is as much like the hand of the other as are the two hands of the same 
person. Both Abt and Newman stated, however, that frequently one 
twin may be weak and defective, while the other is strong and Augor- 
ons. Dentition may occur at different times in the tAvo babies; the 
handAvriting of the tivo maj'^ be different. 

Years ago, in .speaking of tAvins, Galton said: “If anything ails one 
of them, identical symptoms nearly ahvays appear in the other.” Von 
Verschuer has found close correlation for the incidence and pathologic 
character of tuberculosis in monozygotic tAvins. Similar mental dis- 
eases have been reported in manj’^ pairs of twins, as have similar 
neurologic diseases, and Merriman has concluded that dementia prae- 
cox rarel.v occurs in onlj- one of a pair of monozygotic tAidns. Wilson 
and Wolfsolm stated that identical tAvins shoAV a striking similarity 
of structural, functional, and mental equipment and that organic neiw- 
ous disease is probably the result of inherent defects Avhich are present 
in both twins. 

Similar anomalies and deformities also occasionally occur in each of 
monozygotic twins. Spina bifida, six fingers, cleft palate, and many 
other malformations have been described. Riba has reported the find- 
ing of a ureterocele in a symptom-free AA’oman of 29 years of age aa’Iio 
A vas examined because her tAvin sister Avas being treated for uretero- 
cele and the eonenrrence of congenital anomalies in homologous tAvins 
Avas knoAvn by him. 

In 1927 TAvinem said that in every reported case in AA’hich a malig- 
nant tumor had occurred in one identical tAvin, it had occurred in the 
other as Avell, and the tumor had been of the same type and had in- 
volved the same organs. Wartbin had said, according to TAA-inem, that 


U]) to that time only three eases of malignant tumor in identical tAvins 
had been reported. IMcFarland and Jleade also said that there seemed 
to be no reported case in Avhich a tumor Avas found in only one of 
homologous tAvius. Tliey collected from the literature a series of forty 
tumors Avhich had occurred simultaneously and symmetrically in tAventy 
pairs of monozygotic tAvins. This study led them to suggest that 
“the origin of most tumors is to be found in the eonstituthni of the 
sufterers and traced to a genetic source,” In 19,35 :\riHtzer published 
a complete and interesting report of the simultaneous occurrence in 
Avm brothers, aged 70 years, of carcinoma of the gastric cardia ex- 
tending nearly to the pylorus. In 1930 Vunford and Linder reported 
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the finding of carcinoma of the left breast in each of female tn-ins, 
aged 91 yeais. Only recently Phillips and Broders described the oc- 
enrrence of carcinoma of both breasts in monozygotic tivins and of 
papiiiai^ adenocarcinoma of the ovaries in one of the same pair of 
twins. They discussed the possibility of the appearance of earcinoiiia 
of the ovaries in the other twin. 

Tlie statements of Twinem and of McFarland and Meade to the effect 
that tumors and malformations never occur in only one of homologous 
twins have apparently stimulated interest in this subject. Wright 
reported cleft palate in one of identical twins. A case of schizophrenia 
in one of identical twins was described by ICasanin, but the environ- 
ments of the twins were different. Dorff stated that Ilerrman had 
described a case of sporadic cretinism in one of male twins. 

The only instance of acromegaly in twins was reported by Lewis in 
1934. One of identical twiii boj’S, aged 12 years, fell and struck his 
head. When he was 14 years of age he began to gi-ow rapidly and 
soon exceeded his brother in height and strength. Since the cause of 
acromegaloid disease is not knonm and since this twin boy suffered an 
injury to his head, it is possible that this ease should be traced in the 
same category as Love’s ease of subdural hematoma in a twin occurring 
shortly after birth. 

To Kaplan belongs the distinction of reporting tlie ojily oceurreiice 
of carcinoma in one of homologous twins. In one of female twins, 
aged 51 3 ’ears, who was similar in form and structure to her sister, 
he found carcinoma of the breast. Six jmars later no trace of malig- 
nant tumor could be found in the other twin. In this connection it 
is interesting to note that Champlin found sarcoma of the right testis 
in identical twins, the tumor occurring in one at the age of 24 years 
and in the other at 31 reals of age. It is possible that a )nalignant 
tumor will ,vet develop in the unaffected twin who is being observed 
bj‘ Kaplan. 

A ease of aevite m.veloid lencemia in one of identical twin girls, aged 
19 j’eai’s. was described in 1937 b.v Kellett. AYarren and Shpinor re- 
ported the finding of primar.v h.vperplasia of the fh.vroid in one of 
stillborn twins whose mother had aborted after th.vroideetom.v. Tlicse 
few eases suffice to show that the appearance of anomalies and disease 
in only one of a pair of identical twins has been observed, although 


rarel.v. 

A cotnpletc report of the occurrence of exoidithalmie goitei' in iden- 
tical twin girls, aged 12 years, has been made by Neff. So far as 1 am 
able to learn, this is tiie only set of identical twins which has been 
afflicted with this disca.se. AYiLson and AVoIfsohn metilimieri a set of 
twins who had “goitres.” 1 can find no rejmit of adenomatous or 
nodular goiters in monozygotic twins sneh as T wish to report. 
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report of CASES 

First Set of Twixs. — Twin girls, aged 12 years, presented themselves at the 
Mayo Clinic on April 15, 1919, hecause of enlargement of the thyroid glands. Their 
maternal grandmother and great-grandmother were said to have had goiters. The 
patients had always enjoyed good health and had had only measles and pertussis dur- 
ing childhood. The father thought that their necks had been full at birth and stated 



Fie. 1. — Monozygotic twins, aged 15 years, whose goiters were first apparent at the 

age of 7 years. 
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that enlargement of the tliyroids hail been definite when the patients were 7 Tearj 
old. The growth of the patients had been steady, with a inarhed increase in size 
during the six months preceding their admission to the clinic, and tliey were bright 
in school. Tlie parents and the patients knew of no other case of thyroid dysfunc- 
tion in the ricinity of their liome. 

On examination the first tndn, Inez B., was found to be 5 feet, 3 inches (100 cm.) 
in height. She weighed 120 pounds (54 kg.). One tooth was carious and tlie tonsils 
and adenoids were slightlj’ enlarged. Exophthalmos was questionable. The right lobe 
of the thyroid measured 2.5 by 4.." inches (6 by 11 cm.) ; the left lobe measured 2.7 



Fin. 3. — Specimen removed from tlie first patient shown in Fig. 1 (left). It mca.sm-cs 
l-T by 13 by 4 cm. and weighs 320 gm. 
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by 4.5 inches (7 hr 11 cm.). A thrill and bruit were heard at the right superior pole. 
The blood pressure was 112 mm. of mercury systolic and 71 diastolic. The concentra- 
tion of hemoglobin (Dare) was 75 per cent and the leucocyte count 9,200 in each 
cubic millimeter of blood. Roentgenologic examination of the chest gave negative 
results. The basal metabolic rate was -9 per cent. 

The second twin, Iva B., was 5 feet, 3 inches (ICO cm.) in height and weighed 
103 pounds (47 kg.). Her tonsils were also enlarged and her teeth also carious. The 
veins over the thyroid were dilated. The right lobe of the thyroid measured 2.i bj 
4 inches (7 by 10 cm.) ; the left lohe measured 2.5 by 4 inches (0 by 10 cm.). The 
blood pressure was 120 mm. of mercuiy systolic and SO diastolic. The concentration 
of hemoglobin (Dare) was 73 per cent and the leucocytes numbered 8,600 in each 
cubic millimeter of blood. Roentgenologic examination of the chest gave negative re- 
sults, and the hasal metabolic rate was -6 per cent. 

Both patients were given thyroxine, 0.25 mg. daily, and were seen again in six 
weeks. The mother thought they had improved and that the glands were- a little 
smaller, but the physical examinations were essentially the same as when first seen, 
and there had been no change in the basal metabobc rates. 



Eitr. 5. — TI 1 I.S specimen, removed from the second 
metisurcs 15 by 13 by 5 cm. and weighs 250 gin- 
specimen .shown in Fig. 3. 


patient shown in Fig. 1 (rigid). 
In all details it i.s similar to tlie 


In .Tune, 1922, the twins agiiin came to the Mayo Clinic. Fig. 1 give.s- an idea of 
the similarity presented. They were 15 year.s of age at tlii.s time. Since their last 
visit they had sufVered from influenza, and menstruation had been e.stablished. Inez 
Ih, the fir.-^t twin, was found to be 5 feet, 5 inches (1G5 cm.) in height. She weighed 
12n.;> pimmls (55 hg.). Two teeth were deea.ved. The superliciiil veins over the thy- 
roid were dilated. A bruit and thrill were pre.sent on the right .side of the gland 
mid a hriiit was heard on the left side. The right lobe of the thyroid measured 4 l.v 
. 0.0 inches (10 hy 14 cm.); the left lolrn measured 4.5 hv 0 inches (11 hv 15 cm ) 

T , 5 ., „ 

pounds (ol Kg.). The rosemhlancc to her twin was .striking (Fig. 1). Tlic dila- 
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tation of tlie superficial veins over tlie tlyroid made a pattern similar to that 
presented by her twin. The circumference of the neck was 20 indic.s (51 cm.}. By 
measurement the riglit lobe of the tliyroid was 4.5 by 4.5 inclics (11 by 11 cm.) and 
the left 4 by 5.5 inches (10 by 14 cm.). A bruit was lieard at tlie right superior pole. 
Basal metabolic rates were +5 per cent and -7 per cent. 

Both patients were sent home with in.structions to take desiccated tliyroid gland. 
Tiiey were not seen at the Mayo Clinic again until January, 192S (Fig. 2). Tiie thy- 
roid gland of Inez B., tlie first twin, men.surcd 3 by 3.3 inches (8 by S cm.) on the 
right, and 3 by 3 inches (S by S cm.) on the left. Roentgenologic examination of the 
chest gave negative results. The basal metabolic rate was —6 per cent. Dr. J. de.T. 



vm 6 — Xlonozvpotlc twins. apeU 3S year.s. wtu. .soiiplit meaicivl nU.ntlon because of 
the cnJar^jcment of tncir lo'CKi*. 


Pemberton performed a .subtotal tliyroidcctomy. with doiihle rc.sc-tinn and removal 
of the istlimus. The tissue removed tFig. .3) measured 15 by 13 by .. eai. an.l we.gtied 
eno mu Tl.c pathologist reported miiliple hemorrhagic, filuons. ey.stic. hyaline, gran.i- 
mr cnlcnrcous degenerating eollnid and fet.al adenomas m a eollnid ihyr.ml. A idioto- 
micrograph of the specimen i.s shown in Fig. 4o. Convalescence was naevenir.il and 

tlie patient was well wlien last hear.l from. 

L B the -second twin, is shown with her .-i.ster in Fig. 3- A bniit was heard at 
Hie rl'ht‘'lower pole of the ihyroid. The enlarged gland measarc, 1... by ., in-hcs 
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w!« ri ''' “«‘“bolie rate .vas -3 per cent. Tliis patient 

nas operated upon on the same day as l.er twin sister. A subtotal thvroidectonn- nith 

J“n Zer Z\- n-T "" oT' from that removed from the 

, . ■ 53 by 4 cm. and its weiglit ivas 320 gm. Fig. 4i is a 

Sr„mZfT 'P'- PaSologisf-s report 

ol Old W granular, calcareous, degenerafing 

colloid and fetal adenomas in a colloid thyroid. Convalescence ivas smooth and the 
patient was dismissed with her sister. 



Fig. 9. — This specimen, removed from the second twin shown in Fig. G (rlglit). 
measures 7 by 4 by 3 cm. and weighs 40 gm. It is grossly and microscopically in- 
distinguishable from the specimen removed from the other twin. 


Second Set or Twixs. — Tlie second set of twins was observed first in Dcccnihcr, 
1930. They were single women, aged 38 years, who said that they had alway.s looked 
very much alike, but the similarity was greater when they were children. Each com- 
plained of a swelling in her neck. Fig. C is a photograph of the twins ns they ap- 
peared when first seen. 

The first twin, K. W., had noticed the increa.^e in the size of her neck five years 
before coming to the Jtayo Clinic. Since that time the enlargement had been gradual 
and there had been a “heavy feeling” in her neck. For two weeks she hail taken 
iodine. Her height was 5 feet, 5 inches (Ui.l cm.). She weighed 1.10 pounds (fiS kg,). 
The thyroid gland was enlarged and nodular. The blood pressure was 1 11 mni. of 
mercury .systolic and 90 diastolic. Rlood studies were normal and the lloeeulation 
reaction for svphilis was negative. The liasal metabolic rate w;is +11 per cent. 

On Fee. lli Ifi-'l'k I’f- f- 5’- Fi-'n’o <l''l a subtotal thyroidectomy. It was noted 
that the right lobe of the thyroid was enlarged to about tlir.'e times normal si/e and 
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the left lohe to five times normal size. The tissue removed measured 6 by 6 by 4 cm. 
and weighed 55 gm. A photograph of the specimen is reproduced in Fig. 7. Tlie 
pathologist reported multiple hemorrhagic, degenerating, fibrous, hyaline, calcareous, 
cystic fetal and colloid adenomas in a colloid thyroid. A photomicrograph of the 
tissue is shown in Fig. 8n. 

The second twin in this set, Z. W., had become aware of the swelling in her neck 
about a year before examination at tlve JIai'o Clinic. She complained of a tight sen- 
sation in her neck and of occasional palpitation of the heart. Her height was also 
5 feet, 5 inches (165 cm.) and her weight was 136 pounds (62 kg.). The thyroid 
gland was enlarged and nodular, with the greatest enlargement on the left side. The 
blood pressure was 124 ram. of mercury systolic and 78 diastolic. Blood examinations 
gave normal results. The flocculation reaction for syphilis was negative and the basal 
metabolic rate was +17 per cent. 

Dr. C. F. Dixon performed subtotal thyroidectomy on Dec, 15, 1936, soon after 
completion of thyroidectomy on the twin sister. It was observed that the anterior 
jugular veins of the two patients were mirror images of one another. In the first pa- 
tient the left anterior jugular vein was 1 to 2 mm. in diameter and the right was 
about 6 mm. in diameter, while the proportions were reversed in the patient's twin. 
The right lobe of the thyroid was enlarged to three times normal size and the left 
lobe to five times normal size. The surgical specimen was 7 by 4 by 3 cm. in size and 
weiglied 40 gjn. Examination of the tissue, a photograph of wliicii is reproduced in 
Pig. 9, revealed multiple hemorrhagic, fibrous, degenerating fetal and colloid adeno- 
mas in a colloid tliyroid. A photomicrograph of the tissue is shown in Fig. 85. Both 
patients made a satisfactoiy convalescence and were enjoying good Iiealth when last 
heard from. 

COMMENT 

Heredity, age, .sex, social .status, economic conditioms, liygiene and 
dietary insufficiencies, and inability to utilize iodine have been men- 
tioned a.s having a causal relationship to nodular goiter. Tiiere are 
some who maintain, as did Wolfler, that adenomas of the thyroid 
develop from embryonal rests, while others comsicler nodules in the 
tityvoid gland the result of a process of irregular hyperplasia and 
involution. At the prc.sent time it is not possible to select the cause 
of nodular goiter, but one can state with certainty that the causative 
forces xverc operating simnltaneonsly and with appro.ximately equal 
intensity in each of the two sets of twins reported. The gross speci- 
mens and the microscopic .sections prc.sent nearly identical pictures. 
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THE SURC4ICi.L TREATJIENT OP BILATERAL 
BRONCHIECTASIS, WITH REPORT OP A 
CASE OP BILATERAL LOBECTOiHY 

II. H. Bradshaw, M.D., akd Richard J. Chodoff, M.D., 
Philadelphia, Pa, 

(From the Surr/ical Service, Jefferson JTcdical Collajc UositiUd) 

S URGICAL extirpation of the affected lobes is the only procedure tliat 
offers hope of a permanent effective cure in the treatment of bilateral 
bronchicetasis. We realize that this is radical treatment, but we believe 
that the results obtained so far indicate that this procedure may be car- 
ried out witii a mortality not mneh higher tlian that ol)tained in uni- 
lateral disease. Before advocating a procedure as formidable as bilateral 
lobeetoiny, we have fully satisfied ourselves that no other proposed 
method of treatment can permanently relieve these patients. This dis- 
ease is chronic and dciiilitating and is one whose features are such that 
those afflicted are not only physically but also mentally ill. The putrid 
expectoration and fetid breath which are so often present in the septic 
phase of bronehieetasis make the unfortunate victim a true social out- 
cast, barred from all normal intercourse with ins fellow creatures. Many 
have expressed a preference for death I’ather than life under these con- 
ditions, Added to tlic mental and psychic disabilities incurred are 
physical ri.sks of the gravest sort. Hemoptysis, empyema, fatal meta- 
static cerebral abscess, acute pneumonitis, and amyloidosis ai'e the more 
severe complications. Severe and recurrent acute respiratory infections, 
especially in tiie winter months, .serve to keep most of these patients 
from .steady employment. A fact not generally appreciated is that un- 
treated and even medically treated hronchiecta.s'is progresses to a fatal 
termination in a large jiercentagc of cases. Warner’ found that 23 per 
cent of Ids cases were dead after an average duration of the disease of 
5) real's. Findlay and Grahanr .state that the disease sliows no tendency 
to heal and that cases with a long liistory tend to get wor.se. They be- 
lieve that the preponderance of bi'oncliieetasis in children and yoniig 
adulfs possibly may be exidained on the assumption that per.sons witli 
bronehieela.si.s do not live to adult or middle life. Clark’ estimated the 
duration of life after development of the disease at 11.8 years. Of 23 
cases studied by Findlay and (.'raham, A died of complications of the 
disease, 2 of septic pneumonia. 1 of iiemoply.sis, and 1 of brain abscess. 
HisF emphasizes that bronchiectasis is an incurable and deadly disease, 
'vineh after a longer or shorter period event iiaily kills and which, tbere’ 
lore, sh ould be treated as early and a.s cftcetively as po.ssible. 

for iHtMU’iiliujL iVtolM-r 
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The place of lobectomy in the treatment of bronchiectasis is estab- 
lished and accej^ted. The mortality of the operation has dropped from 
55 per cent in 1929 to an average today of 10 to 15 per cent in good 
clinics. Selected series sIioav an even lower deatli rate. We feel that 
while careful selection of eases is advisable during the develoj^mental 
stage of an operation of the magnitude of lobectomy the time has come 
when the indications for operation should be broadened. Tlie profes- 
sion has been made fully aware of the fact that unilateral cases of 



Fie. 3. — Iodized 


oil -x-niv t.ikcn on Moich 17. 1937. i>l.owlnK blintc-ml 
bronchfoctasis. 


lowor lobe 


ronchicctasLs can he cui-ed of their di.sea.se l>y surgical e.Mirpation of 
be affected lobe, with ii higli margin of safety. Jloavver. the fcelmg 
till persists that tlie liihiterol ease is lieyond the scope of surgical treat- 
lent. As a eonsetiuenee many sufferei-s from tliis ilangerous. deliiiitatmg 
iscase arc denied the opiiortunity of being cured by operation. There 
re "few published reiM.rts of lolieetomy in the treatment of l.ilatenil 
voncliiee asis. altlio.mb we are .sure that tliey are l,e,ng accepted for 
Uion in most elinies today, t •Imrchill'- in lO-b ret.orte.I lobee- 
• 1 bil'itcri! eases wilti 1 death and with marked imi-rovemeiil in 
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the surviving 4. Whether su])sequent operations have been done to 
remove the contralateral affected lobes in these eases we do not know. 
This author states that there should be no hesitancy in advising bilateral 
operations if irecessary. During the past two years we have performed 
12 lobectomies in cases with bilateral disease with 2 deaths, a ease mor- 
tality of 16.6 per cent. Death in one of these patients we feel was di- 
rectly attributable to a transfusion reaction u-lnch took place on the 
operating table. Acute pulmonary edema was the immediate cause of 
death. Eliminating this one case, we arrive at a mortality of 9 per cent. 
It should be emphasized that these ca.scs were entirely unselected and 
most of them had extensive disease. 





Ihnhig detnoust rated the practicability jind comparative safetv 
operation in bilateral lnuncliicelasi.s, we are faced with the prolilem 
bnndlmg Uie.se patients after one lobe has been removed. It has be 
1 cxpcnenco that t!io.se patients with minimal changes in the remai 
t aheeted lobe may be entirely .syn.ptom free after removal of t 
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more sevei’ely infected lobe. Three of our eases in tin's cafegory liave 
been entirely symptom free since lobectomy. The follow-up in these 
three cases has been respectively ten, eleven, and seventeen months. 
Five cases have shown marked improvement and are waiting to have 
the other nifeeted lobe removed. One i)atient who had the left lower 
lobe and lingula of tlie upper lobe removed is still in the hospital with 
a residual empyema and has shown progression of the disease in her 
right middle lobe. Two patients have died. One .voung man with dis- 
ease of both lower lobes has undergone bilateral lower lobe lobectomy 
and is symptom free ten months after removal of the .second lobe. 



rather eur.sorv review of tiie literature has revealed only three 
other eases on record in which bilateral lol.ectomy has l,een sncee.ssfnlly 
accomplished, those of Kloes.ser.« Lewis/ and Overholt.« We believe it 
ib-,t thes.' ea.sos be placed in the blerature to bring to the 
"neution of the medical profe.ssion the fact tiud In'Iafei.I hronehiec-fasis 
, lee., ted surgically and that the progno.sis of oj-eration is far from 
rpelc.ss It is interesting to note in Overholt s ease that the vita) ea- 
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pacitj' aiul Iwig ■voKime were greater after both operations. In our own 
case the course after the second lobectomy was much smoother than 
after the first operation. This is to be expected since there is usually 
great improvement in the general liealth after removal of the mox'e 
severely affected lobe and also tlie risk of aspirating pus from an in- 
fected lobe into normal lung tissue is not present at the second operation. 

Certain features in the management of these patients should be 
stressed. Careful preoperative lung mapping with iodized oil is im- 
perative. Each lobe should be injected and x-rayed separately with 
special attention being paid to proper bronchographic technique. These 
points have been brought out in ai-tieles b.v Goldman and Adams® and 
Hasley and Hudson.^® Adequate bronchoscopic and postural drainage 
preoperatively lessens the risk of aspii'ation of pus during operation. 



Fig:. •!. — Right lower lobe, i-cmovod on Dec. C. 393". 


Aie have ased endotracheal ane.sthesia in all our eases since we feel that 
the advantages of endotraelieal .suction in bilateral ea.se.s far outweMi 
lbs disadvantages. We endeavor to have all our ea.se.s in tlie best pos- 
sililo general liealth and gaining weight at the time of operation. Fever 

or rceeni attacks of hroneliitis or pneumonitis are considered contra- 
mdieafions to operation. eonna- 

A brief ea.se report of Uic patient who ha.s suceessfullv survived re. 
fno\al of hoth lower lobes is appended. 
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<MSK inU-dllT 

tunic, ti^crl c'! vctir.x. \v:ih n.lmittcl (,i JclTcrunn Ifn-pilal on .Mnn li l.l, jprj. 
fmii[il!iinini,' of .•oii(;li nn'l the l•XJ>l•t•tor^lli<ln of nhoiit oiinccJ of iiu» ibilr. llh 
tiiptoiiiH (Ititc*! li.'icK eix ^■ctir> tin*l Ix'^an tiftcr n .‘•crit'a of acute n(i|t(T fc>[)iratorv 
infection.-. IlroncIiosco[,ic cvtitninalioii I.y !)r. I.oiii;. H, fh'rf .-hmved iiiirnlent -ecre- 
tit)li cotnint' from Imlh loner ItJle* hro/iclo. f/e/maf/vl }tfotif'}tO'^riiot^ oecr .a perird of 
tiHe xc/ir (letnon-t rntctl pro^^'rc-'iiv#* *‘vlin/lric.'ti hrttnchiccf.a.-i- in hoth lotwr Jolx*,-'. niorc 
lolvaijced <nt the left. Otv Marcli ii one--tt\jie re-t'ction of tie* left loner 

loltc wna fhtne nndcr ttvi*rtireentIotracheal eydojiropane niie-tlie.-ia. A tnoilerafo nuin- 
her of |tleurjtl iolhc'‘i(m- ^verc |tr*wcnt. Itraiiittce was (‘stahli.^hcd hv means of an 
interi'ostui tulo' which was iininisliatcly eonneetc*! to a snetinn pump, heepin" a con- 
stant nc);ative pre.s.mire in the pleural cavity. Ilis coiivale.'eencc proi-eeded unevent- 
fully excejij for tin acute lyji" If pneiiinocoi’cu.s pneumonia which devclopcil in the 
rittht miihlle 1 oIh> on May L’, l.u.'ir. He miolc a .satisfactory recovery from thi.s and 
was (li.schartted on May HI, 1!*.*;7, with all .symptom- imjiroved. 

On Nov, H.'h IJt.'!", he was rcadmilfis! for the .“ccond operation. Ili.s f.'cner.il con- 
dition was ureally improved; he had trained weieht and had much le.-.s couch nnii 
e.vpi'ctoration. N-ray of the left chest .-liowed ;,'nisl e.vpnn.sion and aeration of the 
left upper lohe and elevation of the left diajdirattm. .t hroncho"nini of the right 
lung .showed a slight progre.-.-ion of the lower tolx> hronchiecitisi.s. 

On Ihs'. <■>. I!<.'i7, under endotracheal cycloproptineether amesthesin. a onc-.«tage 
right lower hdiivtoniy wtis (x'rformcd. The lolx' wa,< moderately ndlierent. lntcrco.st.nl 
drainage wa.s used and negative pre.s.sure applied. The patient developed a postopera- 
tive empyema which was efTecfively drained through the intercost.-il tiilie. He was 
discluirged fully hetiled on I'ch. 10, Ht;;';. .\t the present time he is gaining weight, 
is eniigh nnd spninm free, and i.s li.neh at his previous nceupation. 
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SCALENUS ANTICUS SYNDROME 
A Diagnostic and Confirmatory Test 
]Rims Gage, JI.D., New Oreeaks, La. 

(From the Department of Surgery, School of Medicme, Tulane University) 

S calenus auticus syndrome is a definite clinical entity, eliaraeter- 
ized by the clinical manifestations of nenrocirciilatory disturbances, 
resultin'; from compression of both the brachial plexus and the sub- 
clavian artery by the scalenus anticus muscle. 

In 1334. in conjunction with Ochsner and DeBakey,^ I described the 
clinical manifestations and treatment of scalenus anticus syndrome and 
reviewed the theories explaining the etiology. It was demonstrated 
in that communication that spasm of the scalenus anticus muscle was 
present in all cases presenting the syndrome, and it was suggested that 
the spasm was a major factor in producing the symptoms. 

That only a small percentage (9 per cent) of patients with cervical 
ribs manifest clinical .symptoms has been demonstrated conclusively 
by Toreili." Only 9 of 100 cases of cervical ribs which he I'cported 
produced symptoms. Therefore tlie symptoms are not due primarily 
to the cervical rib but are dependent upon some other factor, which 
we believe is spasm of the scalenus anticus muscle. 

Those cases that have the clinical manifestations of cervical rib 
without a cervical rib being present have been designated by Naffziger® 
and by myself’ as scalenus anticus syndromes, and by Spurling and 
Bradford'* as scalenus neurocirculatory compressions. The same etio- 
logic factor responsible for the symptoms of cervical rib is also pi’esent 
in the cases without cervical rib. This factor we believe is a definite 
spa.sm of the scalenus anticus muscle. As previously stated, it is our 
opinion that there is a definite vicious circle that is responsible for 
tlie production of symptoms in this interesting clinical entity.^ This 
consists of spasm of the scalenus anticus muscle (probably from 
trunina), which in turn elevates tlie fir.st rib and compresses the 
brachial plexus, wliich increases the .spa.sm of the scalenus anticus 
muscle by reflex irritation of the nerve supply to the muscle. If the 
liatient elevates the arm above tlie head, Die .symptoms are relieved; 
i.e.. relaxation of the .scalenus anticus muscle occurs. 

If one can eomiiletely eliminate the mu.scle .spasm, the vicious circle 
IS bvohen ami the symjUoms are permanently relieved. It is upon this 
premise that section of the scalenu.s anticus muscle for the cure of the 
<liscase is based. The .severance of the muscle hre;iks the vicious circle 
and i'e rmunently destroys the eomprc.ssivc effect on Die brachial plexus 

lUvt Ivril for 14 » 192 S. 
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J. V., mull'. L'a vciir.M, wns lulinillcl Id ;icir,T.-nn iro.-.iiitnI on Miircli 1.’!, J!in7, 
cotiiiiltiinitij,' of (•(inch nnd tin- oxiir'ctoriitiini of nliniit :: oiincc.-t of [lus dailv. His 
syin|itoni!i (luted Inick !(i.\ yenrs nnd licciin after a serleH of netite uppt.-r respirntory 
infections. Hroncho.si'opie e.va ruination liy |tr. Honis IT. Cierf .‘•iaaveil pnrnlent secre- 
tion (’(inline frotn liotli ln\V(*r loin* lirota'lii. Hepeal(*d lironehocranis over a period of 
one year (leinoii'lrated procre-sivo eylindrii-al Jirmii-hieefa>is in liolh lower loiie.-, more 
aih’anred on tin* Ii'ft. On March 11.1, lf*o7, a oae-stace re.si'ction of the left lower 
loin* was (lorn* iirnh-r nv(‘rtin-(*nilotraelii*al eyi'loprofirrrrf* nrie.nthe.sia. .-\ rnoderatr? mini* 
her of pleural adhesions were ]ir(*.s(*at. I>rairnice wa.*! e.stahlished liv niean.s of an 
int(*r(*ostal tiiln* which was irnrnediali'Iy i*orinei*t(*d to a .**netion [inntp^ ki-epinc a eon- 
slant necative jires.-nri* in tin* pleural cavity. His convaleseenee proceeded unevent- 
fully e.vcepi for an aenfe type IV pneniiiococcns pnenrnonia which developied in the 
richl niiddh* lohi* on May U, I!i.';7. Ih* iiiadi* a satisfactory recovery frotn this and 
was di.si-harced on May L'l. Hd’>7, with all .symptoms imjtrovi'd. 

On Nov. itP, l!i.’!7, he was readmitted for tin* second (i[ieration. His general con- 
dition was cretilly iinprovi-d; he had cnined weight and had much le.i.s conch and 
e.xpeetoration. X-ray of the left chest showi-d cood expansion and aenition of the 
left tipper lolie and elevation of the left diuphracni. hronchocraiii of the richt 
Itiiic showi'd a slicht procre.-sioti of the lower lolx* hronchii'ctasis. 

On Dis-. ti. Ji':i7, under endotracheal cyclopropane-ether anestlu'sia, a onc-stnee 
richt lower lohectoniy was [vrformed. The lolie was nioderat(*ly adherent, lutcreostal 
drainnee was nsi*d and necativi* pressure applii'd. The patient developed a postopera- 
tiv(* emji.veina which was elfi'ctively drnin(*d throiich the intercostal tiilie. He was 
diseharced fully la'ah'd on Fell, lit, I!*.'!**. .\t the present time he is "aining weight, 
is ernigli and sputum fres*. and is liacic at his previous oecupalion. 
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and llu> suliclavijiii artery Oy the sc-aleims aiiticiis ani.sclo. TJierofore. 
it is Iteheved tliat liotli (if these interest iii»- eliiiieal entities are pro- 
duced liy spasm of tli(‘ scalenus antiens niiisele. 

ir this ]>r(>mise is eni'reet, then the relief of the sj.asm of the .sealemi.s 
antiens mnsele hy novocain injeeiion not only would -rive temporary 
iflit'l of the smniitonis hut would hi* of dia;rnostie imporfanee in eon- 
finnin-r the diajriiosis of scalenus antiens syndrome with and without 
the ])resene(* of a i;ervieal rih. 



-wiUi novocjiln nvolOjntr phrenic nerve and bnichlal 
jdexus. 


1 had the jirivilejre recently of demonstrafin-r the presence of spasm 
of the sealeiuis antiens muscle in two patients who presented definite 
clinical manifestations of scalenns antiens syndrome. The scalenus 
antiens mnsele was injected with 1 jier cent novocain which completely 
relieved the symiitoms for a period of eifrht hours in one case and four 
hours in the otliei'. One case was operated upon and the scalenus 
antiens mnsele was found to be hypertrophied and rather firm in tex- 
ture and was tiphtly compressing’ the brachial plexus. Section of the 
mnsele completely I’clieved the patient of her symptoms. 

I offer this test (blockinp- the scalenus antiens mnsele with novocain) 
as a diagnostic aid in confirming the diagnosis of scalenus antiens 
syndrome with and without the pre.senee of a cervical rib. The diag- 
nostic test is performed as follows.- With the patient in the recumbent 
position, the head is turned toward the unaffected side. The scalenus 
antiens muscle is palpated behind and lateral to the sternomastoid 
sole With the index finger of tlic left hand palpating the lateral 
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lesion has been seen in patients as yonng as 14 years of age‘® and several 
cases are reported in patients below 30 years. In their studies on 
aneurysms of the hepatic artery Priedenwald and Tannenbaum con- 
clude that infectious processes in the body were far more important than 
syphilis as etiologic factors. If this is true of the hepatic arteiy, it is 
probably also true of the sidenie. Septic emboli probably account for 
a certain percentage of splenic aneurysms, although these are rare ac- 
cording to Eppinger.^^ Trauma appears to have been a factor in several 
cases, as in that of Marshall,^® who reported a splenic aneurysm following 
a bullet wound near the artei-y. Periarteritis nodosa as a cause of 
aneurysms is commented on by Harris and Priedi'icks'® and Singer.®' 
Congenital aneuiysms are rare^‘ and I found no convincing report of 
one of the splenic artery. 

The association of ruptured splenic aneurysms with pregnancy is 
worthy of comment. Jly Case 1 ivas that of a woman 25 years of age 
who was in her fifth month of pregnancy. Sered and Steiner®® reported 
a ease of a woman 30 years of age at full term who was delivered by 
cesarean section of a live child shortly before death from hemorrhage 
from a ruptured 15 mm. aneurysm in the midportion of the splenic 
artery. They believed this to he of a congenital origin. Von Eooy,*® 
liundwall and Godl,*® jilayer,®® Remmelts,®® Vesenberg,®^ and Saenger®^ 
all reported somewhat similar cases, with deaths of the mothers. These 
8 cases constitute a])oitt 12 per cent of ail reported cases, a significant 
proportion. 

The symptoms of splenic aneurysm, as judged by case reports, are 
variable and none arc pathognomonic. Pain in the epigastrium or left 
upper quadrant, frequently sudden and severe but often clu’onie and 
colicky, is mo.sl common. Attacks of vomiting with hematemesis and 
melena are frequent. A tumor mass is occasionally present, hlany of 
the i)atients have an unheralded, sudden, severe intra-abdominal liemor- 
rliage as the fii-st symptom and arc in a moribund condition wlmn first 
examined by a phy.sieian. 

The diagnosis was made correctly before operation in only 2 eases, 
llbgler’® made it on the ])a.si.s of left upper quadrant pain, a Ies.ser 
curvature pulsating fdling defect of the stomach, and a sy.stolic bruit 
over u palpable tumor mass. Lindboe’® also made a correct preopera- 
tivc diagnosis by means of the x-ray. Ahrens’ and Ilcjjpiior” reported 
a pulsntitig mass in each of their case.s. Brockma?!’ heard a bruit in the 
left upper quadrant in his patient. Later the bruit di.sappearcd. He 
conebulod that there occurs fir.st a j>rimary rupture of the aiicury.sm 
into the le.sscr peritonea] caiily or .splenic pedicle, which destroys’the 
bnut. At a later date a secondary and fatal hemorrhage occurs into 
the alniominal cavity. Uertraud and Olavcl® also lielievcd the rupture 
usually occurred in two <u- more .stagc.s. Brochmau emphasired the 
value of unscultation in the diagnosis of t],e acute abdomen Oahot® 



aniujuv.sm (jp tup splhxh; .\i{tehv 

JJi;vn;\v or tmi; liiTKitATiMti-: an'd Kiiroin' or Two Casi-.s 
(’ni><Ti:iJ (j. (!i:y. .M.I)., ('mc-Acio, li.i,. 

Ij 1 il()l.;(i]I iiili-ji-;il)(]()niiiial Jiiiotirysms arc umisiial, c.s|it‘cially 
i \ tliosc ot llic liranclic.s of llic aorta, llicy occur with siifiieicnt fre- 
(luciicy to merit consiiicratioii in the ilianno.si.s of certain ohsciii'c ah- 
ilomiiial (lisorilcrs. In tlic interest of more accurate diafriiosis, esi)ecially 
in view ol our increasini' knowlediic of vascular i)lieuomena, it seems 
Worth wliile to review- the literature on splenic artery aneurysms and to 
re))ort two additional cases. 

An aneurysm ot the si)lenie artery is found in about every 1,500 
autoi)sies. Sehroeder-- collected records of *20 cases in 32,T(iS autoi)sies 
(1 in 1,()0(>) in l-hirojo'; and (tarland' records 3 found in over 4,100 
autopsies (1 in 1.400) in Poston. Jluller-' found ft in I0,.3G0 autopsies 
(1 in l.laO), and the 2 herew-ith reported were the oidy ones seen hy 
my.self in a .series of over 5,000 autopsie.s (1 in 2,500). In 1029 Auder- 
.son and tiray- collected 5S ea.scs and wrote an excellent summary of 
existent knowledge of the lc.sion. At about the .same time, Fricdenwald 
and Tanuenbaum'’ collected from the literature 05 cases of aneurysm of 
the liepatie artery and Singer-' 40 cases of aneurysm of the renal artery. 
IdeNealy''' recognized their significance when he stated that “aneurysms 
of the splenic and renal arteries arc the most common visceral aneurvsms 
which come to surgical attention.’' 

The etiologic factors in aneurysms of the splenic artery are worthy of 
note. Its anatomic ])osition in loose areolar retroperitoneal tissue along 
the u]>por border of the pancreas allows for a certain freedom of motion 
of this ^’cssel which probably helps explain its frequent tortuosity-. This 
miiy be o.xtrcme and it is of interest that anatomists'' have regarded this 
tortuo.sity as a normal condition of the vessel. Springorum-® concluded 
tliat the degree of tortuosity bore no relation to the age of the patient 
but -was due to au increase in length of the vessel resulting from toxic 
factors on the walls or from enlargement of the spleen. Ho found that 
nodose arteriosclerosis occurred on the convex side of the bends in the 
vessel and was a result of the tortuosity. This is of significance as some 
degree of atherosclerosis is described in the splenic artery in the 
majority of the reported cases and suggests that degenerative changes 
are the most important factor in the development of splenic aneurysms. 

Jly Case 2 is of this type. 

The importance of syphilis in the etiology of splenic aneurysms is 
difficult to evaluate. Certainly in the majority of the reported cases no 
mention is made of any other evidences of syphilis in the body. The 
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lesion has been seen in patients as young as 14 years of age-® and sevei'al 
cases are reported in patients below 30 years. In their studies on 
aneuiysms of the hepatic artery Friedenwald and Tannenbaum® con- 
clude that infectious processes in the body were far more important than 
syphilis as etiologie factors. If this is time of tlie liepatic artei-y, it is 
probably also true of the splenic. Septic emboli probably account for 
a certain percentage of splenic aneurysms, although these are rare ac- 
cording to Eppinger.^^ Trauma appears to have been a factor in several 
eases, as in that of aiarshall,“ who reported a splenic aneurysm following 
a bullet wound near the aifery. Periarteritis nodosa as a cause of 
aneurysms is commented on by Hai’ris and Priedrieks'® and Singer.®' 
Congenital aneurysms are rare'"' and I found no conruncing report of 
one of the splenic artery. 

The association of ruptured splenic aneurysms with pregnancy is 
woi'tliy of comment. Jly Case 1 was that of a woman 25 j-ears of age 
who was in her fifth month of pregnancy. Sered and Steiner®® reported 
a case of a woman 30 years of age at full term who was delivered by 
cesarean section of a live child shortly before death from hemorrhage 
from a ruptured 15 mm. aneurysm in the midportion of the splenic 
artery. They believed this to be of a congenital origin. Von Kooy,®® 
liUndwall and Godl,'" Mayer,®® Remmelts,®® Wesenberg,®^ and Saenger®^ 
all reported somewhat similar eases, witli deaths of the mothers. These 
8 eases constitute about 12 per cent of all reported cases, a significant 
proportion. 

The symptoms of splenic aneurysm, as judged liy case repoifs, are 
variable and none are pathognomonic. Pain in the epigastrium or left 
upper cinaclrant, frequently sudden and severe but often chronic and 
colicln-, is most common. Attacks of vomiting with hematemesis and 
melcna arc frequent. A tumor mass is occasionally present. Many of 
the patients liave an unheralded, sudden, severe intra-abdominal hemor- 
rhage as the first symptom and are in a moribund condition when first 
examined by a physician. 


The diagnosis was made correctly liefore operation in only 2 cases. 
TIogler'® made it on Die basis of left upper quadrant pain, a lesser 
curvature pulsating filling defect of Die stomach, and a systolic bruit 


over a iialpalilo tumor muss. Eindboe’-' also made a correct preopera- 
tivc diagnosis by means of the x-ray. Ahrens' and Heppnev" reported 
a inilsating mass in each of their cases. BroekinaiD heard a bruit in the 
left upper (piadrant in his luUient. Later the bruit disnppcai’cd. He 
eoucluded Dud there oeenvs first a primary vviptuve of the aneurysm 
into the lesser peritoneal cavity or splenic pedieio. which destroys* the 
bruit. At a later date a seeoudary and fatal hemorrhage ocem^ into 
the abdominal cavity. Bertrand and ClavcP also believed the rupture 
usually occurred in two or more .slage.s. Brockman empliasizod Die 
value of auscultation in the diagnosis of the acute abdomen. Cabot® 
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(loscrilicd (lie caw of a 74-ycar-old woman who had a .sudden nintiii'e of 
a splenic aneiiry.siii as dcImTiiincd at aulop.sy. Operation revealfd about 
l.Odd c.c. of blood in the alaionicn, yd the preopm-alive e.vaniinafioii had 
ie\('al('d aiidildc peris'taltic sounds, lie rt.'coi'ds the ojiinion of JJeginald 
bit?:, hr., that sonic cases tlnaitrlit to be acute heinorrha^fic jiancreatitis 
may be e.\(iini)Ie,s' ol panerealie apojilexy due to the rii/itiire of a .sclerotic 
ve.ssel. tioodhearr bi'ard a murmur in his jiatient. Lower and Farrell"^ 
call atlmition to tlie tael tliat anseiiltation is usually omitted in tiic 
abdominal e.xamiualioii. They reported the ease of a iG-year-old boy 
w!io iiad bad reeiiri'iuii attaeks of severe abdominal jiain following 
ndiooping cougli eight yvnrs ])reviously. .At ojierafion an aneiiry.srn 
was iotiud adherent, to the tail of the paiiereas which was resected with 
the aneuiysin. The iiatierit iwovered. Tliey add one more diagiiostic 
sign wliieli w;is pre.smit in their ease, a imneroatie deficiency a.s evidenced 
by uiidigesti'd fat in tlie stool. O.sbornoV- jiatienf. a woman 43 .veal’s 
oi age, gave a bistorv of attaeks of eoliek.v pain aggravated b.v stooping, 
and lie Iieiieves tliat an alteration of the inlensif.v of tlie jiain with 
postural eliaiigos suggests a va.setilar lesion. 

The treatment of splenic anenr.vsms was summarized b.v Lower and 
b'arroll"’ who staled that ligation of the ve.s.sel.s or splenecloni.v is of 
ma.ior iin[)orlanee. Ligation of the arler.v is followed b.v aso[)tic atrophy 
of the sjileeii which is without .serious ill efi’eels. Tnmponage is in- 
en'eetual and all imtieiils died when this molhod alone was used to con- 
trol the hemorrhage. The.v reviewed 7 eases which recovered following 
operation and added 1 of their omi. Lindhoe's patient*^ also lived, 
making a total of f) recoveries reported to date in patients who have 
been operated iiiion foi' the condition. 

Tile following 2 cases of splenic anour.v.sm ilhisfrafc well the extremes 
in ago and eiiolog.i- under which the lesion ma.v he found. 

C.VSK KKI’ORT.S 

I.— Tlii.s g.t-.vrar-olii liuii.-civife ira.-; arc iiiontlis prcgiinnt and had been 

rceoiving prenatal eai’o from a pliysician u'ho reported her Iieart, blood pressure, 
and urine as normal tno week.s before tier final da.v of illness. On tliat da.v she 
did tbo famil.v washing and went for an evening walk. Ou her return home she 
suddonl.v complained of pain aeross the upper .•ibdomen. Slie retired and the pain 
steadil.v increased, with vomiting, hut no hcmatemc.sik or luelena. She was dead 
at the time of the arrival of her ph.vsieian, about two and one-lmlf hours after the 
onset of her illne.«.s. His diagnosis was ruptured tubal prognanc.v. 

Post-niortem e.xaminatiou revealed a welJ-developed and nourished female with 
no marks of external violence. The nbdoininal eavit.v contained over 5,000 c.c. of 
clotted and fluid blood. The uterus was pregnant with a normallj- developed pla- 
centa and 25 cm. (five montlis’) female fetus. In the left upper abdominal quadrant 
was a'lume mass of soft clotted blood 12 to 14 cm. in diameter. Tlie blood clot 
infiltroted'’tho omentum, the wall of the left half of the transverse colon, the pedicle 
of the spleen, surrounded the fail of the pancreas, extended to the hilum of the 
left kidne.v, and filled the lesser peritoneal eavit.v. The retroperitoneal tissues were 

free of blood. 
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The spleen weighed 1S9 gni. and measured 14 by 8 by 2 cm. The splenic artery 
averaged 9 mm. in circumference and was slightly tortuous throughout but free 
from atheromatous changes or other abnormalities until it reached the hilum of the 
spleen. Here it was narrowed to a circumference of 7 mm. by a constricting ring 
2 mm. wide. Immediately distal to this constriction the vessel opened into an 
aneurysmal sac 2 cm. long by 1 cm. in diameter in the wall of which was a round, 
yellow, flat, firm, atheromatous plaque 7 mm. in diameter. The plaque and the sac 
elsewhere were lined by smooth endothelium. Immediately distal to the constricting 
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niiK 11 .iiiiiill iirti'iv iiiDi, i,) (•>n-iimfcicnr<. nro-,> fn,m tj,(. c.-ki nnd c.tlcnded to tlie 
MI'li'i'ii. This snii.ll nrl... V mi.s tortiiniis nml the linin': of its (.mvinnil 7 rnm. mis 
•lolti'il with tiny ynllnw nlhi'r,.ni!itnii« iiji |.i I rnm. in siw*. A.Ijnccnt to 

this yi‘ssf'1 (111 till' liitcinl will! nf Ihc iiinmryMiml sue wns iiii irrr;,n!hirly rmmil per- 
fornlion h mm. in .linmcti'r. A.llicrcnl tn its mlycs wns ii frinfic of .«oft friiihle 

lion Itrown (isHiic ^ imn. tliii'l;. The cnvily of the iini'iirysninl sac commiinic.afcd 
thriii)t;h llii.s /.jx'nin/: iiith nn hnxuUir spnrc .t cm. Innir .^1111 to l.n cm. in diameter 
Mhiili extended 1o the enjisnle of the s/dis'ii nnd tnrrf;^/) into the mirroitnAini' Wood 
ilol. Ihi.s .s|>iice nils lini'd tiy n thin, delicnte, nnd readily torn tihrinons nienihranc. 
The .sac iiiid this space were surrounded l.y n firm, red-I.rowri. friable ni,a.«.s of 
elotte'I blood iiliich infiltrated the cnstrosplenii; omentum nnd was loosely ndherent 
to the splenic capsule. 7 he cniisule was .smooth and plisteniiij; e.xeepf for ndherent 
ris'eiit blood elols mid a b by 1 etn. fibrous diapiirapmnfic adhesion on flic .superior 
aspect. The sjdetiic piilj. was' soft, priiy-red, with indistinct corpuscles. There were 
no infaretioiis of the pnlji. The splenic vein was biiriisl in blood elot.s but it.s lininp 
was iioniial. 

I ho heart was tioriniil in sire and the endocardial .and pericardial surfaces were 
all smooth and plistcninp. The niyoe.ardiiim was soft, hrowii. nnsearred, and of 
norinnl Ihiehness, The .alces were all normal e.veefd the posterior leaflet of the 
mitral. Here on the line of elostire wins a row of five tiny 1 miii. pr.amilar dcpo.sits. 
There were a few small seaftered yellow patehes in the dcsoendiiip aorta but no 
nleeratiou or ealeifieatioii of this ves.eel. The other orpan.s .showed anemia but no 
other osseiiti'n! abmiriiinlilios. 


The opened aneiirysmiil sae and spleen lire .shown in Fip. I. Tiic niicroscopic 
appearnnee of the afheroselerotie patch in the wall of the aneiiry.sm is .seen in Tig. 
Mieroseopie study of the ve.ssel at the point of rupture showed no definite evidences 
of intlnmmafion, but flie liemorrliiipic infillnition was .snflieient to obscure any wliicli 
may have heen pie.sent. .Smears of the mitral nnd iinenrysnial vegetations showed 
no baelerin. Cultures eoiiM not be made. 


V.\HV, 2. — This (M-year-oId white male died in .SI. Ilcriiard ’.s Hospitnl on the service 
of Dr. .1. T. ifeyer. He entered ivitli a urethra? stricture, suppurative prostatitis, 
and ii.scending urinary infeetion and died .sinhleiily of pulmonary embolism ten 
days following suprapubic cy.stotoniy. He admitted having had gonorrhea eighteen 
years jireviously hut ilouied syphilis. The blood ■\Vasscrmann was negative. 

Post-mortem examinafiou revealed tlie pulmonary embolism, a thrombosed right 
femoral vein, and severe urinary tract infection. There was a marked atherosclerosis 
of the aorta, coronary arteries, and ulceration of the de.sconding aorta. Ko aneurys- 
mal dilatations nnd no gross evidences of syphilis were found in any of these vessels. 
The aneurysm of the splenic artery was an incidental finding in this body. 

The .splenic artery arose normally from the celiac. It lay in a loose areolar and 
fatty tisiuic nnd was markedly tortuous. The walls averaged about 1 mm. in tldck- 
ncss, but the internal lining was almost eoniplctcly altered by gray to yellow scars 
and patches up to fi mm. in diameter. These patches were mainly of the atheromatous 
type, and a few were superficially ulcerated with a .slight amount of caleificntion. 
There were many tiny pits in the intima. and considerable longitudinal wrinkling 
but no areas clearly rceogniz.able as altered by syphilitic infection. The circum- 
ference of the vessel varied from 1.5 to 2.5 cm. 

Four centimeters from the hihis of the spleen there was a. .saccular out-pouching 
from the superior anterior surface of the splenic artery. This muss measured 2.3 
bv o bv 1 6 cm. and had a tough fibrotie xvall 1 to 2 mm. thick. The w.all was a 
Lv pink with a central thin pale yellow layer. The sac was lined by soft yellow 
riiLmatous material and firmly adherent blood clots. It was filled eomplotoly by 
Id b own to yellow, friable, clotted blood. Its cavity communicated with the lumen 
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of tlie splenic artoi-j- by a smootli etlged constricted opening 1.3 by 1 cm. in size. 
About this opening the -walls of tbe artery were particularly firm and scarred. 

The aneurysm was surrounded by nonadherent loose fatty tissue and its anterior 
surface was adjacent to and somewhat compressed the pancreas in a 1.5 cm. area. 
There were no visible abnormalities of the pancreas at this point, iiowever. The 
whole pa-nercas was of normal size, firm, and about one-third replaced by fat. The 
splenic arteiy distal to tlie aneurysm was essentially similar to tiie proximal por- 
tion. Tiie spleen was about twice normal size, weighed 2S0 gm., was free of ad- 
hesions, had a .smooth capsule and a dark purple, firm pulp with prominent Mal- 
pighian cap.sulcp. There were no scars or other evidences of old or recent infarction. 



opened segment ot the tortuous solerosea 
spicnic artery. Tlie aneurysmal sac anil pancreas have been bisected. The constriC" 
lion of the arterj* ■svlicrc it enters the sac is apparent. 

Fig. 3 shows a segment of the splenic artery and tlie bisected aneurysmal sac 
with adjoining pancreas. Microscopic examination of the walls of the sac revealed 
an absence of the intinin with fibrinous blood clots adherent to a fibrotic and dis- 
torted media. In this layer there were a few scattered round cells but no peri- 
vascular collections. The adventitia was essentially norma!. Sections of the main 
splenic artery and of the aorta revealed no evidences of syphilis. 


CONCLUSION 

Two cases of aiicury.snj of the splenic artery are reported. 

One in a woman 25 years of age was jirobably of mycotic origin from 
an endocarditis. It ruptured spontaneously, causing death within tliree 
hom-s. The patient was five montli.s pregnant. Records were found of 
• other .similar ca.ses of ruptured .splenic aneurysms in pregnaney. 

Another was due to tirterioseJertKsi.s and was ;m iueidental finding at 
autopsy in a nuile 6:5 yettrs of age who died of a urinary tract infection. 

The subject i.s reviewed to emplitisize tlie salient, points in etiology 
symptomatology, diagno.sis, and treatment of tbe condition. 
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ring a small artery G mm. in circumference arose from the sac and extended to the 
spleen. This small artery was tortuous and the lining of its proximal 7 mm. was 
clotted n-itli tiny yellow atheromatous patches up to 1 mm. in size. Adjacent to 
this vessel on the lateral wall of the aneury-smal .sac was an irregularly round per- 
foration 9 mm. in diameter. Adherent to its edges was a fringe of soft friable 
rellon bronii tissue 2 mm. thick. The cavity of the aneurysmal sac communicated 
through this opening with an irregular space 3 cm. long and 1 to 1.5 cm. in diameter 
which e.xtended to the capsule of the spleen and merged into the surrounding blood 
clot. This space was lined by a thin, delicate, and readily torn fibrinous membrane. 
The sac and this space were surrounded by a firm, red-brown, friable mass of 
clotted blood wliich infiltrated the gastrosplenic omentum and was loosely adherent 
to the splenic capsule. The capsule was smooth and glistening except for adherent 
recent blood clots and a 6 by 1 cm. fibrous diaphragmatic adhesion on the superior 
aspect. The splenic pulp was soft, gray-red, with indistinct corpuscles. There were 
no infarctions of the pulp. The splenic vein was buried in blood clots but its lining 
was normal. 

Tile heart was normal in size and the endocardial and pericardial surfaces were 
all smooth and glistening. The myocardium was soft, brown, unscarred, and of 
normal thickness. The valves were all normal except the posterior leaflet of the 
mitral. Here on the line of closure was a row of five tiny 1 mm. granular deposits. 
There were a few small scattered yellow patches in the descending aorta hut no 
ulceration or calcification of tins vessel. The other organs showed anemia but no 
other essential abnormalities. 

The opened aneurysmal sac aud spleen are shown in Fig. 1. The microscopic 
appearance of tlie atherosclerotic patch in the wall of the aneur.vsm is seen in Fig. 2, 
Microscopic study of tlie vessel at the point of rupture showed no definite evidences 
of inflammation, but the hemorrhagic infiltration was sufficient to obscure any which 
may have been present. Smears of the mitral and aneurysmal vegetations showed 
no bacteria. Cultures could not be made. 


0.\SE 2. — This 65-year-oId wliite male died in St. Bernard 's Hospital on the service 
of Hr. J. T. Meyer. He entered with a urethral stiicture, suppurative prostatitis, 
and ascending urinary infection and died suddenly of pulmonary embolism ten 
days following suprapubic c.vstotomy. He admitted having had gonorrhea eighteen 
years previously but denied sj-philis. Tlic blood Wassormann was negative. 

Post-mortem examination revealed tlie pulmonary embolism, a tiirombosed right 
femoral vein, and severe urinary tract infection. There was a marked atlierosclerosis 
of the aorta, coronary arteries, and ulceration of the descending aorta. No aneurys- 
mal dilatations and no gi'oss evidences of syphilis were found in any of tliesc vessels. 
The aneurj'sm of the splenic artery was an incidental finding in tliis hod.v. 

Tlie splenic artery arose normally from the celine. It Iny in .a loose areolar and 
fattv tissue and was markedly tortuous. The walls averaged about 1 nun. in thick- 
ness, but the internal lining was almost completely altered by gray to yellow .scars 
and patches up to G mm. in diameter. These patches wore mainly of the atheromatous 
t 3 'pc, and a few were superficially ulcerated with a slight amount of calcification. 
There were many tiny pits in tlie intima and considerable longitudinal wrinkling 
but no areas clearly recognizable as altered lu' sj’philitic infcetiori. The circum- 


Ecrence of the rcssel varied from 1.5 to 2.5 cm. 

Four centimeters from the hilns of the spleen there wa.s a sncculnr on! pouching 
from the superior anterior surface of the splenic artery. This mass measured 2..3 
,v ^ by 1 0 cm and bad a tough fibrotic w.all 1 to 2 mm. thick. The w.ull w.s.s a 
rrsv nink with a central thin paie yellow layer. The .sac was lined I.y soft yellow 
dheromatous material and finnly adherent blood elot.s. It was filled completely by 
11 b wn to yellow friable, clotted blood. Its eavify comnmnicafoti with the lumen 
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of the splenic aitery by a smooth edged constricted opening 1.3 by 1 cm. in size. 
About this opening tUe'ivaUs of the artery were particularly finn and scarred. 

The aneurj'sni was surrounded by nonadherent loose fatty tissue and its anterior 
surface was adjacent to and somewhat compressed the pancreas in a 1.5 cm. area. 
There were no visible abnormalities of the pancreas at tliis point, houever. The 
whole pancreas was of normal size, firm, and about one-third replaced by fat. The 
.splenic arteiy distal to tlie aneuiysm was essentially similar to the proximal por- 
tion. The .spleen was about twice normal size, weighed 230 gm., was free of ad- 
hesions, had a smooth capsule and a darh purple, firm pulp with prominent Mal- 
pighian capsules. There were no scars or other evidences of old or recent infarction. 



Fig. .3 shows a segment of the splenic artery and the bisected aneurysmal sac 
with adjoining pancreas. Jlicroscopic examination of the walls of the sac revealed 
an absence of the intima with fibrinous blood clots adherent to a flbrotie and dis- 
torted media. In this layer there were a few scattered round cells but no peri- 
vascular collections. The adventitia was essentially normal. Sections of the main 
splenic artery and of tlie aorta revealed no evidences of syphilis. 

CONCLUSION 

Two case.s of aneurysm of the splenic artery are reported. 

One in a tvoinan 25 years of age was pvohahly of mycotic origin from 
an ciidoearditis. It riijitured spontaneously, causing death within three 
Imnns. The patient wa.s five months pregnant. Records were found of 
I othei similar cases of ruptured splenic aneuiysms in pregnancy. 

Another was due to arteriosclerosis and was an incidental finding at 
autopsy in a male 65 years of age who died of a urinary tract infection. 

Iho subject is reviewed to emphasize the salient points in etiologv, 
-.Mniiloniatology, diagnosis, and treatment of the condition. 


1. .Mirons, M.: innug. Griefswahl, 1S92 

.. Andcr.son. Williiim, aud Gray, John; ' Ueport of a Case of \nenrvsm of tl 
J.'^Surg. hv the Au'thors, Bri 

LyoTchurac; 0iLG727in2!?"^’‘“^" "" Aneurysm of the Splcn 




60S 


SUKGERY 


of (lie Splenic Artery, Brit. J. Surg. 17: 

1030« ^ 

u. Cabot, 2?icliar(7 C. : Rupture of Saccular Ancurvsiu of Splenic Arterv, Kevv 
Eng. J. Med. 212; 9.01-993, 1.035. 

(>. Friedenw.ald, J,, and Tannenbaum, K. H. : Aneurvsni of the Hepatic Arterv, 
Am. J. iil. Sc. 11: 1G5, 1.023. 

7. Garland, .T. : Aneurysm of the Splenic Arteir, Rupturing Simultaneously IVith 
Paracentesis Abdominis, Boston M. & S. J. 184; SSo, 1021. 

S. Goodheart, J. E.: Tr. Path. Soc. London 40: G7, 1SS9. 

.0. Gray’s Anatomy, Philadelphia, 1910, Lea & Pebiger, p. G63. 

10. Harris, M . H., and Priedricks, A. Y.; Periarteritis JSTodosa IVith Classification 

of Pathology, J. M. Research 43: 2S5-313, 1922. 

11. Heppner: St, Petersburg Med. Zeits. K. S. 3: 220, 1872. 

12. Hogler, P.: Beitrag zur Klinik des Leber nnd Milzarterienaneuyvsmas, Wien. 

Arch. f. inn. Med. 1: 543, 1920. 

13. Kaufmann’s Pathology-, Reimaim, P. Blakiston's Sons & Companv 1: 147, 1929. 

14. Ibid. 1: 150, 1929. ‘ 

15. Lindboe, E. F.; Splenic Aneurysm Diagnosis by X-rays and Operated Upon 

IVith Success, Acta chir. Scandinav. 72: lOS, 1032. 

16. Lower, W. E., and Farrell, Jas. I.: Aneurysm of the Splenic Artery, Jteport 

of a Case and Review of the Literature, Arch Surg. 23: 1S3, 1931. 

17. Lundwall, K., and Gbdl, A.: Aneurvsm of the Splenic Artery, Arch. f. Gvniik. 

118: 177, 1923. 

IS. McbTealy, R. W.; Aneurvsms, Lewis, D.: Practice of Surgerv, Hagerstown, Md., 
1932, W. F. Prior Co., p. 152. 

19. Marshall, C. J. : Traumatic Aneurvsm of Splenic Arterv, Brit. J. Surg. 9: 

570, 1922. 

20. Mayer, Elek; Verblutung nach der Geburt infolge Ruptur eines Aneurysmas 

der Arteria lienalis, Zentralbl. f. Gynakol. 52; 754, 102S. 

21. Muller, E. : Statistics Regarding Aneurj-snis, Inaug. Diss., Jena, 1902. 

22. Osborne, S. E. : Aneurvsm of Splenic Artery Simulating Cholecr-stitis, Lancet 

1: 1007-S, 193G. 

23. Remmelts, E. : Sudden Death During Pregnancy From Rupture of Splenic 

Aneurysm, Case Report, Tijdschr. v. Prokt. Verlnck. 32: 126-12S, 1928. 

24. Saenger, Hans: Fatal Hemoirhage in Eighth Month of Pregnancy Prom Rup- 

ture of Aneurysm of Splenic Artery, Zentralbl. f. Gynak. 50: 1324, 1926. 

25. Schroeder, Carl; Feber einem Pall von Aneurysma der Arteria lienalis, Arch. 

f. klin. Chir. 132: 175, 1924. 

26. Sered, H., and Steiner, L. M. : Full Term Pregnancy Complicated by Ruptured 

Splenic Aneurysm. Am. J. Obst. & Gjmec. 29: GOG, 1935. 

27. Singer, H. A.: Aneurysm of tlie Renal Artery, Arch. Path. 5: 223, 1928. 

2S. Springorum, W.: Relation of Tortuosity' to Arteriosclerosis of the Splenic 
Arterv, Tirchows Arch. f. path. Anat. 290: 733, 1933. 

"9. Taylor, R. S., and Teacher, John H.: Two Cases of Aneurysm of the Splenic 
Arterv, Glasgow M. J. 75: 249, 1911. 

30. Van Rooy, A. H. M. J.; Rupture of Splenic Aneurysm at End of Pregn.aiicy, 

Hederi. Maandschr. v. Gcneesk. 14: 507-513, 1927. 

31. Wcsenberg, W.: Verblutung w.alirend der Geburt infolge Ruptur eines Anenrys- 

mas der Milzarterie, Zentralbl. f. Gynakol. 36; 463, 1912. 



CHRONIC SCIATIC PAIN DUE TO ADHESIONS ABOUT THE 
NERVE TRUNK AND THE RESULTS OE THEIR 
REI^IOVAL BY OPERATION*^ 

GrEORGE ^Vagoner, M.D., Bryn ^Iawr, Pa. 

('From tlic Department of Orthopaedic Surgery of the Bryn Maicr Hospital) 

A ilONG those who suffer from sciatica is a group whose pain can ])e 
relieved only by operation. Renton/ Pers/ and Taylor^ have 
called attention to this procedui'e. This paper gives the results of 28 
operations upon 24 patients, performed between 1925 and 1937. These 
patients constitute a selected group. 


ANATOMY 

For practical purposes, the sciatic nerve must be considei’ed as extend- 
ing from the pyriformis muscle above to the upper apex of the popliteal 
space below. It is of no importance if the bifurcation of this nerve takes 
place at a liigher level than the lower third of the thigh. It is equally 
unimportant if in 15 per cent of cases the sciatic nerve does not exist 
technically because of failure of fusion between its two component 
parts, the internal popliteal or tibial nerve and the external popliteal 
or peroneal nerve. When these two nerves arise independently in the 
sacral ple.xus and ])ass through the posterior thigh as contiguous bi:t 
sc])arate structures, they still must be referred to as the great sciatic 
nerve while M'ithin the boundaries set above. 

The sciatic nerve is surrounded by fatty tissue as it lies within a space 
between intermuscular septa. The lateral and medial walls of the space 
are composed of connective tissue, fascia. The two fascial walls parti- 
tion members of the posterior muscle groups. In the upper portion of 
the thigh the vastus intermedins and the vastus lateralis occupy a lateral 
I)osition, while the long head of the biceps femoris is medial. In the 
lower i)ortion of the thigh the biceps femoris is lateral and the semi- 
toiidinosus and the semimembranosus are medial. Under normal condi- 
tions the sciatic nerve moves freely within the space between the fascial 
walls of the intermuscular septa. 


PATHOEOGY 


Intlannnation of the fascial walls or of the cellular contents of the 
si)ace between them results in the formation of fibrous connective tissue 
hands. Tiiose bands usually arise from the fascial walls of the space. 

from proliferation of the connective tissue stroma of the 
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fatty tissue surrounding the nerve, they become adherent to the fascial 
Avails. Tlie bands are composed of dense fibrous tissue and usually cross 
the nerve trunk at right angles to its long axis. The bands are found 
most frequently in three locations: (1) at a point beneath the gluteal 
fold, (2) at the bifurcation of the nei’ve, and (3) at the upper limit 
of the popliteal space. Although these are the usual sites at Avhieh the 
bands are found, they may be present at any point along the course of 
the nerve. They may occur at a single site or at multiple points. The 
bands contract and loress upon or constrict tlie nerve trunk. Secondary 
infiammation of the nerve sheath is frequently present as evidenced bj' 
congestion and hyperemia of the sheath beneath and above the con- 
striction and by the presence of fine adhesions on the outer surface of 
the sheatli. 

The bands are often so strong that by hooking a finger beneath one 
the extremity can be lifted from the operating table without the band 
breaking or tearing. 

CLINICAL FINDINGS 

The chief S 3 ’mptom of the patients operated upon Avas severe pain 
localized to one sciatic nerve. The pain irradiated to the calf of the leg 
and frequentlj' to the heel. The onset of pain Avas usuallj’ precipitous 
and most frequentlj^ folIoAved exposure of the thigh affected to elianges 
in temperature, the temperature change being from hot to cold. The 
pain Avas of such intensity that it could not be controlled except by 
opiates in large doses. The patients Avere confined to bed because of 
the pain. It Avas characteristic of the condition that, ndien in bed, a 
position for the affected extremity could be found AA’hich Avas pain free. 
Such position Avas found bj' the patient tying on the unaffected side; the 
affected thigh held in flexion, the leg flexed to 45 degrees, and the entire 
extremity supported in a position of moderate internal rotation and 
adduction ty' a soft iiiUoAV placed beneath the knee. Movement of the 
extremity from this position of rest caused immediate recurrence of tlie 
pain in all its severity. Palpation oA’cr the nerve increased the pain. 

At points along the course of the nei’A'e the pain ivas more scA’ere than 
elseAA'here. These points of increased pain accorded with the sites of 
constricting bands. 

The ankle jerk Avas absent. Atrophy of the calf muscles Avas present, 
the degi’ee depending upon the duration of the disability. Ityperesthesia 
of the slcin overl.A'ing the course of the nerve Avas present in all cases. 

Durino’ the presence of pain, there AA'as spasticitj- of the loAA-er trunk 
muscles, especially on the affected side; relaxation of these muscles took 
place AA-iien pain was absent. Due to the seA-erih- of pain and the conse- 
quent loss of .sleep, the morale of the patients Avas extremely low. 
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Not any of the patients had severe foci of infection. Abnormalities 
of the lumbar spine, lumbosaeral joint, or the sacroiliac articulations 
\vere either absent or were found not to be responsible for the sciatic 
pain. 

TECHNIQUE OF OPERATION 

An incision was made on the posterior lateral aspect of the thigh from 
the gluteal fold to the popliteal space. The nerve was exposed by blunt 
dissection through the intermuscular septum between the biceps femoris 
and the semimembranosus and semitendinosus muscles. No muscles were 
cut. The sciatic nerve was examined and the presence of adhesions 




Fit;. 1. — Case 3. Tlic ilCsti lbution of patn und skin hyperesthesia .shown bv stinplinc- 
Ilefore operation. . - > i 

b'lK. 3.— C.t.se 3. nc.sldual pain followinp: (Irst operation at wiUeli several adhesions 
were removed from about tlie middle tlilrd of tlie sciatic nerve. 


detected. The adhesions were freed by cutting. Great care was taken 
to prevent trauma to the nerve. The u])])cr limits of the nerve were in- 
spected by hUmt dissection with the linger as high as the sciatic notch. 
The two popliteal nerves were followed by the finger well into the lower 
l>ortion of the tiojilitoal siiaee. All bleeding jioints were ligated. The 
wound was closed in layers with interrupted sutures and usually without 
diaiiiage. 

lib' i>aticiits were kept in bed for from ten to fourteen davs after 
-'I'cration. 'Phey were then allowed gradually to resume normal activitv. 
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fatty tissue surrounding the nerve, they become adherent to the fascial 
walls. The bands are composed of dense fibrous tissue and usually cross 
tlie nerve trunk at right angles to its long axis. The bands are found 
most frequently in three locations: (1) at a point beneath the gluteal 
fold, (2) at the bifurcation of the nerve, and (3) at the upper limit 
of the popliteal space. Although these are the usual sites at which the 
bands are found, thej^ uiaj’^ be present at any point along the course of 
the nerve. They may occur at a single site or at multiple points. The 
bands contract and press upon or constrict the nerve trunk. Secondary 
inflammation of the nerve sheath is frequently present as evidenced by 
congestion aird hyperemia of the sheath beneath and above the eon- 
strictiorr and by the presence of fine adhesiorrs on the oirter sirrfaee of 
the sheath. 

The bands are often so strong that bj^ hooking a finger beneath one 
the extremitj' can be lifted from the operating table without the band 
breaking or tearing. 

CLINICAL FINDINGS 

The chief symptom of the patients operated upon was severe pain 
localized to one sciatic nerve. The pain irradiated to the calf of the leg 
and frequently to the heel. The onset of pain was usually precipitous 
and most frequently followed exposure of the thigh affected to changes 
in temperature, the temperature change being from hot to cold. The 
pain was of such intensitj^ that it could not be controlled except by 
opiates in large doses. The patients were confined to bed because of 
the pain. It was charaeteristie of the condition that, when in bed, a 
position for the affected extremity could be found which was pain free. 
Such position was found bj"^ the patient tying on the unaffected side; the 
affected thigh held in flexion, the leg flexed to 45 degrees, and the entire 
extremity supported in a position of moderate internal rotation and 
adduction b}* a soft pillow placed beneath the knee. Moi'cmont of tiio 
extremity from this position of rest caused immediate recurrence of the 
pain in all its severity. Palpation over the nerve increased the pain. 

At points along the course of the nerve the pain was more severe than 
elsewhere. These points of increased pain accorded with the sites of 
constricting bands. 

The ankle jerk was absent. Atrophy of tlic calf muscles was present, 
the degi’ce depending upon the duration of the disability. IIyj)cre,slhesia 
of the skin overlying the course of the nerve was present in all cases. 

Duriim the presence of pain, there was sj)asticity of the lower trunk 
muscles, especially on the affected side; relaxation of lhe.se muscles took 
place when pain was absent. Due to the .severity of pain ;uid the eonso- 
quent loss of sleep, the morale of the patients was extremely low. 
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It is emphasized tiiat the 24 patients operated upon suffered from a 
specific type of sciatica. The pathologj’ found at operation and the 
relief of pain which followed operation, proved the diagnosis to be cor- 
rect in 23 cases. 

CONCLUSIONS 

The manner in which adliesions about the sciatic nerve produce local 
pain is analogous to the constricting action of the pyriformis muscle as 
demonstrated by Freiberg.'' 

To give thi.s form of sciatica a specific name is unnecessary; it is 
sufficient to recognize the fact that in some cases adhesions do fonn 
about the nerve and that when present they are responsible for the en- 
suing pain. When sciatic pain is due to the constriction of the nerve by 
adhesions, Init one rational metliod of treatment is available, the section- 
ing of the adhesive hands by open operation. 

SU3IMARY 

1. It is demonstrated that fibrous adhesions on occasion form about 
the .sciatic nerve. 

2. These bands press upon or constrict tlie nerve and produce sciatic 
nerve jiain. 

3. The pain so produced is of great intensity. 

4. Complete relief from this pain can be oiitained only by the opera- 
tive exposure of tlic sciatic nerve throughout its course in the tiiigii and 
the removal of the comstrieting fibrous adhesions. 
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CASE DATA 

T]ie case group here reported is composed of 24 patients who suffered 
from unilateral sciatic pain. When first seen, the majority of tlie 
l)ationts liad been under treatment by other physieians for from three 
to ten weeks. During tliis time all tlie standard procedures for tlie 
relief of sciatic pain liad been tried without benefit. 

Upon the 24 patients, 28 operations were performed. Two patients 
M-ere operated upon twice; 1 patient was operated upon three times. In 
3 patients who failed to receive complete relief from pain follomng the 
first operation, it was found, upon subsequent operation, that all the 




Fiff. 3. FIs:. 4. 

Fig. 3. — Case 9. Residual pain followins* second operation at wiiicii adhesions were 
removed from about the sciatic nerve in the popliteal space. 

Fig-. 4 . — Case 9. Absence of all pain following^ third operation at whlcli a large 
adhesion was removed from about the sciatic nerve in its proximal course. The 
patient has remained free from sciatic pain to date. 

adhesions had not been freed. Prom these cases it was learned that the 
entire nerve must be exposed and examined carefully. 

Of the 24 patients operated upon, 1 failed to receive any relief of pain. 
Two patients received but partial relief. The remaining eases were 
completely relieved of symptoms and have remained so for periods rnng- 
hm from one to thirteen years. No complications developed following 
anv of the operations. The patient who was not benefited by cxpo.suro 
of his sciatic nerve was operated upon .some ten months later for a tumor 
of the canda equina. The two patients who obtained but pnrthil relief 
from pain refused subsequent operations. 
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Jolm Bo'berts Caulk 
1881-1938 

T OHN’ ROBERTS GAL’LTv was bom Oct. 30, ISSl, at McDaniel, Md. He received 
J hifi A.B. degree in 1901 and liis M.A. in 1902 from St. John's College, Annapolis, 
lild. He attended Georgeton-n University 1901-1902 and graduated from Johns 
Hopkins University with an kl.D. degree in 1906. From 1907 to 1910 he was 
assistant resident surgeon in the Department of Urologj" at Johns Hopkins Hospital. 
After fini.shing in 1910, he came to St. Louis and soon aftenvards was appointed to 
the Department of Surgery of IVashington University Medical School. Later, he be- 
came professor of Clinical Genito-Urinary Surgery in that institution and served 
in this capacity until the time of his death. 

On Juno 1, 1910, he married Bessie Jenifer Harrison. Two children were born 
to them, John Roberts Caulk, Jr., and Elizabeth Caulk Evans. The former presented 
liim with a grandchild, John Roberts Caulk, III, shortly before his death. 

His staff appointments included most of the St. Louis hospitals. His member- 
ship in medical societies was unusually e.vtcnsive. He was a F.A.C.S., member of 
tlie American Urological Association (of which he was president in 1925), Clinical 
Society of Genito-Urinary Surgeons, Southern Surgical Society, Missouri State 
Medical Society, St. Louis Medical Society, American Association of Clinical Genito- 
Urinary Surgeons (of which ho was president in 1933), Southern Medical Association, 
and St. Louis Surgical Society (of which he was president at the time of his death 
in 193S). 

He wrote many articles and published over a hundred in his comparatively 
short, active period of practice. His greatest scientific interest lay in furthering 
transurethral prostatic surgery, particularly by means of his cautery punch. 

Everyone who met ‘ ‘ .Tack ’ ’ Caulk, as he was most frequently known to his friends, 
appreciated that ho had an outstanding personality with unusual genialitv. His 
greatest ability lily in reflecting the mood of the person to whom ho was talking. 
No one has over seen .Tohn Caulk exhibit an ugly mood. He was always light, airy, 
and yet with indomitable will and untiring energy. His friends were legion over the 
United States, with many abroad. At the medical meetings following his demi.«e, 
groups of men were earnestly requesting information of his sickness. He bore the 
trials of his sickness with the same groat courage that he exhibited throughout his 
Iiraclice of surgery. 

D. K. Rosk. 
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Jolin Eolierts Caulk 
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ease of the liver at some time after its administration. There can be 
little doubt that arsenieals play an iinpoi-tant role in the etiology of at 
least some of the hepatic cirrhosis which is seen so mueli inoi’e frequentlj’ 
in treated cases of syphilis.'* It seems proper to ask whether the fntni'e 
incidence of cirrliosis of the liver Avill not be higher in individuals who 
previously have received intensive sulfanilamide therapy. The existence 
of tins possibility should discourage at least the indiscriminate adminis- 
tration of sulfanilamide in eases where indications for its use are not 
clear cut. 

As further evidence of the similar effects of arsenic and of sulfanila- 
mide upon the liver, Garvin** has noted, among five instances of jaundice 
following administration of sulfanilamide, one in which temporary 
a.scites occurred. Garvin recognized the fact that this has been observed 
from time to time in eases of ai'sphenamine icterus, as well as icterus 
due to other poisons. 

According to recent studies of porphyrin e.vcretion in the urine, sul- 
fanilamide causes elaboration of coproporpbyrin Type IIP in common 
with ot!\er poi.sons, sucli as arsenic," lead,*' ** and probably merciu’y.**® 
Although the significance of the formation of this porphyrin is not yet 
clear, it appeal's tliat its pre.senee in the urine in any appreciable amount 
indicates a marked abnormality in pigment metabolism, and, so far as 
can be determined at present, one that is due to some type of poisoning. 
Tlii.s i.s mentioned simply becau.se it is another evidence of the funda- 
mental elumge.s which sulfanilamide may bring about and which require 
constant evaluation in the clinical use of this drug. 

— C. J. ■irof.so)i, .¥,D. 

Afinaoapolis, Minn, 
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Editorial 


The Effect of Sulfanilamide Upon the Liver 

It has been assumed often that the jaundice observed at times after 
administration of sulfanilamide is related closely to increased hemolysis 
or to actual hemolytic anemia. Recent study has brought the realization 
that liver damage, due to the drug, is the important factor in the appear- 
ance of jaundice. The eases reported by Bannick and his associates’ 
indicated that fatal jaundice is much more likely to occur when the drug 
is given to individuals vhose liver’s have already been damaged bj’ pre- 
existing disease. In our experience jaundice has been noted to appear 
much more frequently in the individuals who are most sick at the time 
the drug is started. Three patients have been observed recently who 
were very ill, but not jaundiced, prior to administration of sulfanilamide. 
Jaundice appeared within forty-eight hours after the drug was given 
and in each instance disappeared within four days after its diseontiiui- 
anee. Two of these patients, suffering respectively from staphylococcus 
osteomj’elitis and from peritonitis following roentgen tlicrapy for cancer 
of the cervix, recovered satisfactorily from the acute phases of their dis- 
ease; tlie third, an instance of beta hemol.vtie streptococcus emjjyema, 
has improved considerably but is still under observation. The sequence 
of events in these eases suggested strongly that jaundice was due to a 
summation of the effects of sulfanilamide and pre-existing liver damage. 

Opinion has not yet crystallized as to whether the presence of jaundice 
or its appearance contraindicates the use or the continued administration 
of sulfanilamide. Long and Bliss" “do not believe that tlie previous 
existence of liver damage or jaundice is necessarily a contraindication 
to sulfanilamide therapy.” On the other hand, Lockwood, Coburn, and 
Stokinger^ regard jaundice as “an extremely disturbing development; 
in view of the possibility of permanent damage to the liver, sulfanilamide 
was discontinued whenever it appeared.” This is undoubfedl.r the stifcsl 
attitude, although the question of whether to discontinue the drug will 
have to remain a matter of judgment in each instance. The knowledge 
that sulfanilamide often damages the liver at least mildly makes it clear 
that the drug should not be given except wlierc clearly indicated from an 
etiologic standpoint. In our experience moderate to marked inerea.ses 
of urobilinogen in the urine have appeared in the majority of individuals 
receiving sulfanilamide, even though they were not jaundiced. This is 
evidence of at least a temporary liver dysfunction. 

A. comparison of sulfanilamide with oilier drugs known to cause liver 
damage brings up the question of whetJier sulfanilamide may cause dis- 
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lable by other means. Tims, heparin is claimed to increase the resist- 
ance of erythrocytes to hypotonic salt solutions,^' inhibit glyeolj sisd®® 
increase the activity of herbivorous, but not hninan, phagocytes in the 
phagocytic index test for Brucella infection,*^ and to alter the sedi- 
mentation rate. In addition, all reactions involving complement may 
bo affected because of the inhibitory action on complement mid-piece. 

The value of sedimentation rates measured with heparinized blood 
has been tlie source of some discussion. On « priori grounds heparin 
would seem preferable to citrate or oxalate in that it avoids changes 
in the erythrocytes due to osmotic action, maintaining the blood in a 
more nearly physiologic state. In support of this, Plass and Konrke, 
who introduced the use of heparin in the sedimentation test.*^^ found 
the sedimentation rates of hemophilic blood witli and without heparin 
to be identical. 

The values obtained with heparinized blood differ considerably from . 
those obtained when other antieoaguhnit.s are used,**^ on the whole 
being greater^*'' partieidarly in pathologic blood,*® so that were 
heparin to come into general use, considerably different standards of 
rate would obtain for various conditions. Strom,*" in a critical in- 
vestigation and discussion, asserts that heparin is unsatisfactory, the 
error in duplicate tests being much larger than with citrate, and the 
rate in a given test showing surprisingly large and unpredictable fluc- 
tuations within the usual time of obsei-vation. In his experience, 
heparin added to citrate also alters the sedimentation velocity so that 
it is eonsiderabl.v different from that with heparin or citrate alone. It 
seems evident that eontrover.sy over the advantages and disadvan- 
tages of employing heparin in this test will continue for some time. 
In an interesting communication Zirm and Schenk*" state that accel- 
eration of the sedimentation rate when heiuirin is used may be ob- 
served during a considerable interval after the acute manifestations 
of various tyims of infection have subsided, at which time the rate by 
the couvoutional methods has returned to normal. 

The inhibitory action of heimrin on complement was first noted by 
Puchs and Hartmann.*'' tlie effect being exerted upon the mid-jticce 
which Fuchs and bis collaborators believe to be identical with pro- 
llirondiin. The observatio\m supporting this claim and other literature 
oil the subject have been dealt with in iletail by Fuchs.** Tiie eomple- 
mciit inhibiting effect has been confirmed by a uutuber of workers, 
and isiug"" finds that with pure heimriu the effect is ohserved at 
about the same dilutions as those eapable of eausing a minimal effect 
on coiigiilation. The identity of complement mid-piece and prolhrom- 
luu IS Mill ;i jiiatter of com roversy. TJius. Wising"* lias shown that 
trealmcni of heparinized .scrniii with fohjjdine blue, which precipt- 
laics ticparin (luantitativcly. doe.s md reliherate any complementary 
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not be satisfactorily acbievetl in this manner in large animals. Never- 
theless. considerable advances have been made by these workers in 
modifying heparin so that it is more suitable for subcutaneous injec- 
tion. Considering the effects of protamine-insulin in prolonging the 
effects of insulin, they attempted to similarly alter heparin. The pro- 
tamine derivative is insoluble-^ and forms a suspension difficult to 
inject; on the other hand benzidine forms a salt with heparin which 
is suitable for this purpose and is .slowly absorbed, and with this prep- 
aration the effects of one large subcutaneous injection have been pro- 
longed for as much as forty hours. The possible toxicity of benzidine 
is mentioned, but not discussed. 

Observations on rats yielded similar results, although in some in- 
stances fatal hemorrhages occurred at the site of injection. It was 
concluded that the subcutaneous injection of pure or “modified” 
iieparin Avas to be preferred in small animals, whereas constant intra- 
venous injection is best Avhere prolonged effects are de.sired in larger 
.species. 

The observations of Cliargaff-'* on protamine-heparin ivere extended. 
The Iieparin present in a given .sample of blood may be titrated by 
determining the amount of protamine necessary to alter the anti- 
coagulant effect to a given degree, as these substances apparently 
combine stoichiometrieally, one milligram of protamine neutralizing 
0.3 mg. heparin in vitro or in vivo. Protamine is toxic if administered 
in any form intravenously. 

Jaques"^ studied file duration of heparin effects and its disappear- 
ance from the blood of dogs, and has pointed out some important prin- 
ciples. The niaximum rate at which injected heparin (pure) disap- 
pears is of the order of 2 units (0.02 mg.) per kilogram per minute, a 
further increase iii injection rate above this level leading to a progres- 
sive aecunnilalion of heparin in the blood. At somewhat lower rates 
of iiijeetion the removal is proportional to the blood heparin concen- 
tration; however the cfleet on the coagulation time varies in iiidivid- 
uh! aniiiiais in relation to their elolting factor.s. As there is no differ- 
ence in the jHiteney of heparin in vivo and in vitro the coiiecnfratioii 
of bhmd heparin neecssary to establish a given coagulation time is 
readily deteniiiiied. and from this and data on the rate of iiijeetion to 
hlodil Iieparin level, the rate required to set the coagulation time at 
any desired level is calculated. 

It is generally agreed that there is no “negative phase” in the 
coagnhitioii time as the effects of administered heparin wear off, i.e., 
the blood lUics not bei-ome temporarily hypereongulable. 

//<?)<«ria and Experimental Thromhosh.—’Thc value of Iieparin as an 
agent in the study and prevention of tlirombnsi.s was appreciated bv 
llow,-n. The initial report of its experimental use in this respect (s 
that of Masoii.'*^' who found that the course of intravascular clotlin.^ 
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properties. The validit 3 ^ of argument from this rests upon the assump- 
tion that heparin inactivates prothrombin ; on the other hand one of 
the arguments for the identitj* of complement niid-pieee and pro- 
thrombin is heparin inhibition of the former. 

The Effects of Intravenom and- Snheutaneous Administi-ation of 
HepaHn to Experimental Animals.Smgle doses of crude hepariid and 
multiple doses of partiallj^ purified heparin®- were administered intra- 
venously to dogs by Howell without any deleterious effects. Eeed, like- 
wise, did not find crude heparin toxic.” However, the experience of 
manj' with the partially' purified commercial preparations seems to 
haA'e been like that of the ivriter, viz., some lots of heparin seemed to 
be tolerated quite satisfaetoril 3 ^ b 3 ^ most experimental animals, Avliereas 
others broug'ht about reactions of varying degrees of severit 3 ', at- 
tended b 3 ' fall in blood pressure, weakness, collapse, rise in tempera- 
ture, retching and A’^oiniting, and occasionall 3 ' death if large doses ivere 
- enipIo 3 ’^ed. An occasional animal manifested a toxic response to prepa- 
rations most other animals tolerated Avell. Autops 3 ’ findings in such 
cases are reported b 3 ^ j\rurra 3 ' et al.®® The dosage of these heparin 
preparations required to produce a given extension of coagulation time 
in vivo or in vitro varied niarkedl 3 ' with the preparation. There is 
universal agreement that highl 3 ' purified heparin having an activity 
of the order of 500 Howell cat units per milligram 11103 ' be injected in 
large quantities Avithout untoAA'ard effects of 8113 - kind, and that the 
toxieit 3 ' of the older, Aveaker products is due to eoiitamiiiants, not to 
heparin itself. 

The administration of purified heparin has been discussed 63^ Jaques, 
Charles, and Best®® in the case of dogs and rats. A given dose raised 
the clotting time to a variable degree in dift'ereiit dogs, e.g., 35 units 
(0.35 mg.) per kilogram of bod3' Aveight raised the clotting time froin 
the normal three minutes to a period of from fifteen miiintes to greater 
than one and one-half hours. The effects of sncli a dose Avore off' in about 
an hour. These authors find the most satisfactory method of adminis- 
tration for prolonged effects is by intraA'enons drip alloAving continu- 
ous injection. After an initial single injection of 35 units (0.35 mg.) 
per kilogram a continuous injection of 25 units (0.25 mg.) per kilo- 
gram per hour is made, this rate being altered to obtain the desired 
level in clotting time according to ob.serA'atioiis on the individual 


animal. 

Wlien purified heparin is administered snhcutanconsttj the effects de- 
pend on the dose and whether an anesthetic is employed oi- not. With 
lai-o-e doses, e.g.. 450 units (4.5 mg.) per kilogram in the presence of an 
anesthetic (nembutal), the clotting time iras raised for ten to twelve 
iioui-s- in the absence of the ane.sthetic the effects Avere nmcli briefer. 
With 'smaller dose.s, 100 to 250 units (1 to 2.5 mg.) per kg., little 
effect was observed. The regulation of the level of .dotting tune can- 



RECENT ADVANCES IN SURGERY 


623 


tlie infusion of lieparin into a vein or artery at sncli a rate that the 
coagulation time of the genera! eircnlation is increased more or less 
equally in all localities. 

In a later paper, Murray and Best^®! reported the results of em- 
ployment of regional heparinization in blood vessel surgery in dogs. 
Tlie percentage succe.sses in arterial anastomoses u-as markedly in- 
creased, and wlien the lumen was kept patent seventy -t\YO hours, the 
suture lines were healed. Grafting of a section of vein between the 
ends of a sectioned artery was also accomplished. Kecui’renee of ar- 
terial emboli after removal of the initial one was diminished bj’ either 
I'cgional or general heparinization, and mechanical injury to the 
splenic vein was not followed by thrombosis in the portal system when 
heparin was used. Transplantation of organs was also greatly facili- 
tated. The clinical observations of the.se investigators will be men- 
tioned later. 

The study of thrombosis produced by chemical injury has been ex- 
tended by Solandt and Best’®- to studies of this pi'oee.ss in the coronary 
artery of dogs. A small section of the left branch is freed from the 
myocardium, pinched off with clips, and injected with sodium ricino- 
lente, a pi'occdurc u-hieh regularly leads to subsequent development of 
occlusion after the clips are removed and the circulation restored. 
General heparinization initiated prior to injection of the rieinoleate, 
continued for twelve to twenty-four hours, prevented thrombus for- 
mation in the damaged artery during tliat time. Prolonged therapy 
de.signed to give the intima a chance to heal had not been undertaken 
at the time of this report. The clinical possibilities the.se experiments 
suggest are hamjiered by the absence of adequate premonitory signs 
of onset of an acute coronary cidsis. 

The contributions of the Toronto group to the various phases of the 
heparin problem have been summarized in an interesting lecture by 
Professor Best.’"® 


The value of lie])arin in a large variety of circulatory disorders will 
no doubt be rejmrted in the future, thus, for example, it apparently 
docs not modify the vascular sequelae of experimental fro.stbite pro- 
duced by localized exposure to cold, in the case of eats.’®* 

llepanu initl Erpi riiiii iilo! Plriiris;/. — \Y'idstr<)m and Wilander’®'- 
have re))orled benefits from tin* u.se of heparin in experimental pleurisy 
produced in rabbits by in.iectioti of a dilute iodine solution into the 
riuht pleura, followed liy multiple injections of 10 mg. of heparin 
stavtmg five to six hours biter, lii control animals a copious exudate 
was formed which becann* interwoven with a fibrin net, tlie fluid beiu" 
irradnally adsorbeil leaviiicr a partially organized fibrin residue the 
lung^ beiim adherent in idaees. In those animals receiving heparin no 
I'i'nn ai>peared in the exudate and although this was more .san-uine- 
ous. atwurpimn was xm-y rapid, and no adhesions were found lieparin 
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pioclncecl by injection of extracts of lung (tlironiboplastic substance) 
into dogs and rabbits could be modified by previous injection of 
beparin, and wlien siifficieiit amounts were used no embolism resulted. 
Sliionoya”*’ studied the influence of crude heparin on extracorporeal 
thrombosis, i.e., the development of thrombi in a collodion tube through 
which an arterioA’enous shunt was established between the carotid and 
jugular vessels in rabbits, a method permitting careful visual inspection 
of the growing thrombi. He found that Avhereas red thrombus forma- 
tion Avas retarded bj' heijarinization, Avhite thrombi (platelets and 
leucocytes) deposited on the Avails of the foreign surfaces, increas- 
ing doAvnstreani, although the appearance of fibrin shreds in and 
around them Avas delayed. The deposition of Avhite thrombi Avas pre- 
A’ented by a combination of heparin and magnesium sulfate, but the 
toxicity of the latter rendered its therapeutic A'alue doubtful.®* It Avns 
the opinion of Professor HoAvell, at the time, that pure heparin alone 
Avould be found to preA'ent Avhite thrombi accumulation,®® Avhich was 
found to be the case by Best, CoAvaii, and hlaeLean®® in similar extra- 
corporeal loop experiments on dogs, in Avhicli the purified heparin of 
Charles and Scott Avas employed, and in later experiments, this AA'as 
also found to be true in the ease of eats and monkeys, and to a lesser 
extent, in rabbits.^®® The extension from the primary mass Avas doAvii- 
stream. 

The Toronto Avorkers haA’e also studied the effect of heparin on 
thrombosis folloAving mechanical and chemical injury to veins in 
dogs.®* Mechanical injury Avas produced by crushing an exposed vein 
follOAved by repair of the superficial Avound if the experiment Avas pro- 
longed. Heparin Avas administered intraA'enously just before the vein 
AAms damaged. Their findings indicated that heparinization prevented, 
in most instances, the immediate occlusion of the A'cin folloAving in- 
jury, but that tJirombus formation occuri'ed Avhcn the effect of the 
heparin Avore off. Oji the other hand, if continuous intravenous injec- 
tion of heparin Avas undertaken so that the clotting time Avas raised 
until the intima healed, the incidence of occlusion Avas diminished 
markedly. For the t.vpe of injury they produced, heparinization Avas 
required for about three days. Similar re.sults Avere obtained in ex- 
periments involving chemical injuiw to veins by ricinoleate, exccpf 
that in these cases heparin AA-as loss effectiA’c Arhen extensive injury 
AA’as produced by strong solutions. 'With lesser degrees of injury the 
re.sults Avere extremely good. The authors introdAiced certain de- 
seriptAA-e terms to indicate the manner of administering heparin. 
“Tiocal heparinization” refers to application of he]iarin to one par- 
ticAilnr area. ‘‘Regional heparinization” means the administration of 
heparin so that the circulating blood in one jAart of the body is ren- 
dered relatively le.ss eoagiilable than that of other pai'ts. e.g., by 
'udieious intra-arterial injection. “General hepai'inizat ion ” describes 



RECENT ADVANC3ES IN SURGERY' 


623 


the infusion of heparin into a vein or arteiy at such a rate that the 
coagulation time of the general circulation is increased more oi less 
equally in all localities. 

In a later paper, ilurray and Best^®^ reported the results of em- 
ploj-ment of regional heparinization in blood vessel surgery in dogs. 
The percentage successes in arterial anastomoses was markedlj’ in- 
creased, and when the lumen was kept patent seventy-two hours, the 
suture lines were healed. Grafting of a section of vein between the 
ends of a sectioned artery was also accomplished. Kecurrence of ar- 
terial emboli after removal of the initial one was diminished by either 
regional or general heparinization, and mechanical injury to the 
splenic vein was not followed bj' thrombosis in the portal system when 
heparin was used. Transplantation of organs was also greatlj' facili- 
tated. The clinical observations of these investigators will be men- 
tioned later. 

The study of thrombosis produced by chemical injury has been ex- 
tended by Solandt and Best^®- to studies of this process in the coronary 
arter.y of dogs. A small section of the left branch is freed from the 
myocardium, pinched off with clips, and injected with sodium I’ieino- 
leate, a procedure which regularly leads to subsequent development of 
occlusion after the clips are removed and the circulation restored. 
General heparinization initiated prior to injection of the ricinoleate, 
continued for twelve to twenty-four hours, prevented thrombus for- 
mation in the damaged artery during that time. Prolonged therapy 
designed to give the intima a chance to heal had not been undertaken 
at the time of this report. The clinical possibilities these experiments 
suggest are hampered by the ab.sence of adequate premonitory signs 
of onset of an acute coronary eidsis. 

The contributions of the Toronto group to the various phases of the 
heparin problem have been summarized in an interesting lecture by 
Professor Best.'"® 


The value of heparin in a large variety of circulatory disorders will 
no doubt be reported in the future, thus, for example, it apparently 
does not modify the vascular sequelae of experimental frostbite pro- 
duced by localized exposure to cold, in the case of cats.'"' 

Tlcpnfiu and Expcrimciiial Pleurisy . — Widstrdm and Wilander'"-' 
have reported benefits from the u.se of heparin in experimental pleurisy 
produced in rabbits by injection of a dilute iodine solution into the 
right pleura, followed by multiple injections of 10 mg. of heparin 
starting f,ve to six hours later. In control animals a copious exudate 
was formed which became interwoven with a fibrin net, the fluid being 
gradually adsorbed leaving a partially organized fibrin residue the 
Innms being adherent in idace.s. In those animals receiving heparin no 
fibrin aiipearcd in the exudate and although this was more saimuine- 
ous. absorption was yory rapid, and no adhesions were found. Heparin 
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alone did not damage the normal pleura. It .slionld be remembered 
that heparin is nondialyzahle and thus exerts a prolonged effect. 

Heparin and Exchange Tramfmwn.—Th& term "exchange trans- 
fusion” has been applied to the techniques in ivhich the blood of the 
donor and that of the recipient are exchanged either by cross circulation 
01 by eioss injections and withdraivals of blood, the usual purpose being 
to allow the kidneys of the normal recipient to clear the metabolic end 
products from the blood of a donor with renal insufficiency. Efforts 
to do this without the aid of an efficient anticoagulant are complicated 
by the appearance of thrombi.^®® 

The use of purified heparin in such experiments was first made by 
Thalhimer^®' in making cross injections and withdrawals of blood be- 
tween normal (anesthetized) and bilaterally nephreetoraized dogs in 
order to relieve the developing uremia in the latter. In a later paper 
Thalhimer, Solandt, and Best^®* report further experiments in which 
the exchange of blood between donor and recipient is continuous and 
regulated by a special pump^®® designed to deliver exactly equal quan- 
tities of blood in two directions, and peinnitting as much as 12 L. of 
blood per hour to be exchanged between dogs weighing about 8 Icg.j 
one of which had been previously bilaterally nephreetomized. In ex- 
periments of long duration, made possible by adequate use of purified 
heparin, the blood and tissues of the two dogs came to equilibrium in 
respect to urea, followed by a rapid fall of urea in the mixed bloods 
as urinary excretion progressed in the donor animal, the uremic part- 
ner losing those symptoms referable to nitrogen retention. Autopsies 
failed to reveal any damage of the organs of either animal. It was 
noted that occasional difficulties were encountered because of blood 
ineompatibilit 3 ’ between the dogs. Although dogs do not have definite 
blood groups, some possess isoagglutinins and hemolysins which ag- 
glutinate and hemolyze the red cells of other dogs, a eompHcating fac- 
tor which has often been ignoi’cd in experimentation on this species. 

Thalhimer'®' also reported experiments in which the heparinized 
blood of the nephreetomized dog was led tlirongli an extracorjioreal 
loop consisting of cellophane sausage casing so arranged to permit 
continuous dial.vsis against saline as a means of removing tiie acenmn- 
lated end products, a procedure wliieh has been described in slighflj’ 
modified forms by others, beginning with Abel in 1913.'®' 

Heparin and Anaphylactic F!hock.—ln 192G K.ves and .Strauser”® 
published experiments showing that anaphylactic shock ])rodnced in 
pigeons sensitized to sheep serum was obviated if. just prior to the 
injection of the critical dose of antigen, sufficient heparin was ndniin- 
i.stcred intravenously to render the blood incoagulable. Tiie results 
were entirelv convincing and were interpreted as siii)porting the 
hvnotbe-sis that in the acute stage of anaphylaxis tliere is widespread 
• ‘t •nvascnlar fibrin formation with re.sulfnnt generalized emholisrn of 
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minute pei’iplieral vessels. Heparin was presumed to inhibit this fibrin 
formation. Altliough anaphjdaxis is accompanied by prolonged clot- 
ting time,“^ it had been shown and coufirmed^^®' that this pro- 
longation is preceded by a brief period during which the blood is 
hj’pereoagulable. The obvious importance of these observations led 
to similar studies by several investigators. The results in each ease 
are almost equally convincing, but most contradictory. Confirming 
the Kyes-Strauser claim are the results of Williams and van de 
Carr”'*' and Doxiades and Lemke”® on guinea pigs sen.sitized to 
liorse serum. The work of Mills'^" is only indirectly supportive in 
that he found that rendering the blood of guinea pigs sensitized to 
egg white hypei’coagulable by injection of tissue extracts exaggerated 
the re.sponse to the subsequently injected antigen. 

On the other hand, the beneficial effect of heparin was not confirmed 
by Hanzlik, Butt, and Stockton^^® with pigeons sensitized to horse 
serum, nor by Heed and Lamson,^^® Hyde,^^^ Loewenthal,^-® Bradley 
and DragstedO-^ and KlopstoelC-- with guinea pigs similarly sensi- 
tized. Waud*-® and Reed^-^ believed that heparin increased the 
severity of the anaphylactic responses they observed. It may be 
stated, therefore, that while anaphylaxis may occasionally be amelio- 
rated under certain conditions by heparinization, there is no evidence 
that this is generally so, nor can the evidence be taken to support the 
contention that acute anaphylactic shock is associated with intra- 
vascular fibrin formation. 

The prolongation of clotting time accompanying anaphylaxis is as- 
sociated with an increase in blood heparin'-^ and this may be titrated 
with protamine. When a hepatectomized dog is thrown into anaphylactic 
slioek there is no increase in clotting time and the blood heparin is not 
altered, indicating that the liver is the source of the anticoagulant 
liberated during anaphylaxis. 

The clotting time and blood heparin are also increased in peptone 
shock, as was shown by IloweH' and confirmed by the protamine 
titration.^""' 

The injection of liomologous or heterologous tissue extracts may 
cause wide.sproad intravascular coagulation in the recipient, an effect 
ot the thromhoplastic material in thc.se extracts, and not related to 
sensitization phenomena. These conscquenees may be avoided by pre- 
liminary heparinization as has been shown by Mason"' and Roome and 
Wilson.’-" 

Ihparin nm1 Tissue ridf/nv.— Craciun’=' first called attention to the 
advantages of heparinized ida.sma as a stock medium for ti.ssue cul- 
ture; however, ohsevvations such as those of Goeruer,’-® wlm found 
exposure of Fle.xner-.lohling rat sarcoma tissue to beparin-iubibited 
subsequent growth, indicated that .speeifie effcels of heparin mi-ht 
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have to^ be considered. Fischer and Parker/^'-' in study of growtli 
and dift'erentation, emplo.ved heparin in ceidain experiments in ■wliieli 
proliferation vas depressed and differentiation enhanced, a result 
which Zakrzew.ski^**® showed to be referable to the inhibitory action 
of hepaiin on growth of cultures under these conditions. The addi- 
tion of prothrombin to tlie cultime medium stimulated proliferation; 
addition of heiDarin inhibited this and pemnitted dift'erentiatioii. He 
regarded prothrombin as a stimulator of cell proliferation which could 
be inhibited by heparin, thus indirectl.v causing dift’erentiation.’'''' 
Later^®”’ he found that Jansen sarcoma cells cidtured by the 
Pischer-Parker method in serum had their growth inhibited when 
hepai'in pla.sina Avas added, as AA’as the case for normal cells. The lat- 
ter regularly differentiated in spite of groAA’th standstill, AA’hereas the 
sarcoma cells did not differentiate and resumed their rapid groAA'th 
CA'cn after tAA’o months’ inhibition, AA'hen returned to an optimal groAvth 
euAuronment. Similar effects could be obtained Avith additions of 
heparin to serum, shoAA'ing a fundamental difference in the behaA'ior 
of normal and tumor tissue. Serum alone is not suitable for long time 
culture of normal tissue ; lioAveA’er, addition of heparin inhibits groAA’th 
to an extent that this otherAA'ise insufficient medium Avill support its 
needs, under AAdiieh conditions diffei-entiatiou oceurs.^^’' Other anti- 
coagulants behaA'e similarly, and as heparin and prothrombin both 
occur ph.A’siologically, ZakrzcAA^ski belieA'es they are probabl.A' of great 
impoi’tanee in gTOAA-th and regeneration processes. Inhibition of groAvth 
by heparin has also been observed in the case of 3’east.’'’^ 

Heparin and the Bcticulo-Endothdial System. — ^^^on Janeso'^® has 
emplo.A’ed heparin in experiments de.signed to stud.A’ the meehanism of 
reticulo-endothelial blockade bj' colloidal metals. He has sIigaa’ii that 
the storage of these foreign substances bj' reticulo-endothelial cells 
takes place in tAvo phases.- (1) adsorption on the surface of the cell 
facilitated b.A- the previous formation of a fibrin iietAvork aronnd the 
particle, and (2) A'acuolar storage of the adsorbed particle in the cell. 
The preliniinaiw process, therefore, resembles that of eoagulafiou. and 
is inhibited b.A' heparin (and scA'cral otlicr anticoagulants). A siieeifie 
meams. therefore, is aA-ailable for blocking this t.vpc of behavior of 
these cells Avithout poisoning or in an.A' other AvaA' diminishing their 


potential actiA’ifA-. 

Heparin in Experimental C»Zi.s-/m/r/ii-e ./m/m/iee.— The observations of 
Hillman et al.''‘' indicate that in experimental obstructive .jaundice in 
doo-s. the blood heparin is not increased, as determined according to 
IIcAA-ell’s method, and cannot be responsible for the increase in coagn- 
Intion time Similar conclusions are drawn by Diargan"' who failed 
to reduce the clotting time in .snch instances by addition of protamine 
hich combines Avith and destroys the eflecf of iieparin present in blood. 
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Bactericidal Action of Heparhi. — ^Heparin does not inhibit the growth 
of staphylococci in blood in vitro, nor does it lessen the mortality of 
dogs ■with staphylococcus bacteremia when injected intravenously^®® 
Metaholism of Heparin.— The apparent physiologic sources of heparin 
have been discussed in the section on chemistry. Respecting the fate of 
heparin reaching the blood stream phj>-siologically or in consequence of 
administration, very little seems to be knouTi. In the case of a dog 
given multiple injections of partiallj' purified heparin, Howell®® was 
able to recover from the urine a portion of that injected. Jaques,®^ 
on the other hand, found only traces in the urine and feces, but was 
able to extract increased amounts from the intestines of heparinized 
dogs. Yaukovsky^^® reported that in rabbits the rate at which hepa- 
rin disappeared from the blood was not influenced by bilateral ligature 
of all renal vessels, but that when the intestines, spleen, stomach, and 
pancreas were removed, and the renal vessels ligated, the action of 
heparin was markedly prolonged. It has been shown, however, that 
heparin is rapidly inactivated by serum in vitro, particulai’h' when 
wanned,®® and this phenomenon is probably in part responsible for 
the rapid “disappearance” of heparin from the blood when the coagu- 
lation test is used for its assay. The reactions heparin has been shown 
to undergo with protamine and toluidine blue afford methods by 
which the fate of this substance may be more adequatelj' studied in 
the future. 

CLINICAU ASPECTS OF HEPARIN 

Standardization of Units. — The lack of a uniform standard of potency 
for heparin preparations is a source of confusion in the literature. A 
number of “units” are found, the comparative value of which must be 
traced through the original literature. Recent trends are toward the 
use of either of the following standards: (1) the original Howell unit, 
which is that activity which keeps 1 e.e. of cold cat’s blood fluid for 
twenty-four hours; (2) the unit of the Toronto workers, which is the 
activity of ^lon mg. of the crystalline barium salt of purified heparin“’ 
and which is about five times as large as the Howell unit; and (3) 
expression ns simply the weight of heparin employed. In the latter 
instance it is to be remembered that purified heparin preparations 
difier in potency, although one is not seriously in error in considering 
tlie pure substance to have an activity of about 500 Howell cat units 
per milligram. 

Effcct.s of Inirarcnous and Subcniancons Injections. — The first obser- 
vations on the effects of intravenously injected heparin in man were 
made by IlowelP who found the preparation he used fairlv well toler- 
ated ; however the experiences of others with partially purified com- 
mercial prepariitions or products isolated by Howell’s or other methods 
indicated that these were unsuitable for clinical use,^^®- often pro- 
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dueiiig lieaclaehe, chills, fever, fall of blood pressure, and other un- 
desirable reactions. These v’ere traceable to contaminants rather than 
to heparin itself, as pure preparations haT(! been shown to be non- 
toxic and may be administered in large doses with safety. 

The fiist clinical rei^ort in this respect is that of Hedenius and 
Wilander,^'*'* who studied the effects of single and multiple injections 
on the coagulation time, and various other functions in seventeen 
patients. No changes Avere obseiwed in temperature, blood pressure, 
red cell count or fragility, Avhite cell count and differential or sedi- 
mentation rate. There Avere no unpleasant subjective symptoms. Tiie 
effect upon the coagulation tune depended Tipon the dose giA'en, 20 mg. 
increasing it to ten minutes Avithin ten minutes after administration, 
AA'hereas 60 mg. increased it to 30 minutes after the same interval. The 
effects rapidly Avore off, the coagulation time returning to normal Avithin 
an hour after 20 mg. and three hours after 60 mg. Doses hetAA'een these 
exhibited proportionate effects. The normal coagulation time by the 
method employed^^" is fiA'e to seA-en minutes. Multiple injections pro- 
longed the effects. The findings of Hedenhis and Wilander have been 
confirmed by others aa’Iio have made similar tests of heparin effects 
prior to its use in transfusions (A’ide infra). Best and his co-Avorkers 
haA-e also made obserA'ations on the effect of single doses”'’ but prefer 
to establish heparinization by continuous intraA'enous drip b.A’ AA’hieh 
the coagulation time may he maintained at any desired leA’el for 
lengths of time, AAdiich in their cases haA’e reached fourteen days.^^' 
The dosage A'aries eonsiderabl.A* AA’ith the indiA'idual, and the coagula- 
tion time must be obseiwed and the hifloAv of heparin adjusted ac- 
cordingly. Thus to keep the clotting time at three times its normal 
A'alue they emploj’ a saline solution containing 1,000 units (10 mg.) 
heparin per 100 e.c. and allow this to run into the A’ein at the rate of 
about tAventj'-fiA’e drops per minute, changing the rate in accoi-danee 
AA'ith the measured effect on the coagulation time.*''' 

Heparin is eft’ectiA’e Avhen administered subcutaneously, as lias been 
shoAvn in animal experiments. No systematic study of tlie cff’cels ot 
subcutaneous injections on patients lias been reported. Prcsinnably, 
the objections met Avith in the animal exjieriments Avould be encoun- 
tered clinically. It is ineft'ectiA'e orally. 

Hevarin and Blood Tranxfimon.— The [m.ssibilitie.s of be/iarin as an 
anticoagulant for facilitating blood transfusions Avere reco-nized by 
HoAA-ell. Avho used it in several instances as early as 1928.’’ The results 
were fairly satisfactory; hoAvever, otlier inve.stigatoi-s who einjiloyed the 
nartiallv purified commercial preparations found that the danger of 
nitoAvard reactions Avas too great to Avarrant its substitution for 
citrate."” Preparations varied in toxicity but did not display anti- 
genic properties. 
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The production of “pure” heparin reawakened interest in this 
phase of its use. The preparations purified by the means considered 
in the section on chemistry appear to be nontoxic and are tolerated in- 
travenously by man in large quantities without anj" change in pulse rate, 
blood pressure, respiratory rate, blood chemistry, or numerous other 
functions Avhich have been investigated other than coagulation and 
bleeding time, sedimentation Amloeitjq fragility, and reactions involv- 
ing complement (vide supra). Of these the significant effects are the 
prolongation of the clotting and bleeding time to an extent dependent 
upon the dose employed. A large number of reports have accumu- 
lated, all of which indicate that toxicity is no longer a factor militat- 
ing against administration of heparin to man. The injected heparin 
solution, of course, must be sterilized, and fortunately this may be 
done M’ithout in any way damaging its anticoagulant activity by either 
boiling, or preferably, autoclaving at 110° C. for half au hour. Auto- 
claving for longer periods or at higher temperatures leads to inactiva- 
tion, pre.sumably by hj^drolj^sis of the sulfate esters or depolymeriza- 
tion. Bacterial filters cannot be used because of adsoi-ptiou of the 
heparin by the filter wall.'*’ Sterile heparin in solution may be pre- 
served in ampoules indefiuitel}' without loss of potency. 

The transfusion methods hi which heparin has been employed fall 
into three general categories: (1) direct methods in which heparin 
solution is used to dampen the foreign surfaces of syringes, rubber 
connecting tubing, etc., to delay clotting thereon, (2) indirect methods 
in which it substitutes for citrate, and (3) either direct or indirect 
procedures in which the donor is heparinized prior to operation, so 
that the blood withdrawn is incoagulable for a suitable period. The 
heparin preparations used, for the most part, have been of four kinds: 
(1) that purified by Jorpes’ method and obtained from the Carolyn 
Institute, Stockholm, (2) “Vetren,” a heparin solution marketed by 
Promonta Cheinisches Fabrik, Hamburg, (3) heparin purified by the 
methods of Charles and Scott, and available from the Connaught 
Laboratories, Toronto, and (4) pure heparin solution supplied by 
IIoffinann-La Roche, Basel, Switzerland. 

The first report of the extensive use of purified heparin in blood 
transfusions is that of Skold“' who used the Jeanbreau indirect teeh- 
niqne in which heparin was substituted for citrate in twenty-four in- 
stances. Jorpes’ purified heparin, 0.5 per cent in 0.3 per cent tricresol 
was added to 20 to 25 c.c. of sterile saline in the receiving fla.sk so as 
to give a heparin concentration of 4 to 5 rag. per 100 c.c. of blood a 
dose large enough to give a considerable margin of safety against 
coagulation. In one instance some fibrin formed on the walls of the 
flask', and in another the recipient experienced a slight chill It is 
necessary, of course, that the .saline containing the ireparin be thor 
onghly mixed with the blood by agitation,- on the other hand foaming 
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ducing- lieadache, chills, fever, fall of blood pressure, and other un- 
desiiable reactions. These vere traceable to contaminants rather than 
to heparin itself, as pure preparations have been shown to be non- 
toxic and may be administered in large doses with safety. 

The first clinical report in this respect is that of Hedenins and 
Wilander,^'*'* who studied the effects of single and multiple injections 
on the coagulation time, and various other functions in seventeen 
patients. No changes were observed in temperature, blood pressure, 
red cell count or fragility, white cell count and differential or sedi- 
mentation rate. There were no unpleasant subjective .symptoms. The 
effect upon the coagulation time depended upon the dose given, 20 mg. 
increasing it to ten minutes within ten minutes after administration, 
■whereas 60 mg. increased it to 30 minutes after the same interval. Tlie 
effects rapidly wore off, the coagulation time returning to normal within 
an hour after 20 mg. and three hours after 60 mg. Doses between these 
exhibited proportionate effects. The normal coagulation time by the 
method employed^'*® is five to seven minutes. JIultiple injections pro- 
longed the effects. The findings of Iledenius and "Wilander have been 
confirmed bj* others who have made similar tests of heparin effects 
prior to its use in transfusions (vide infra). Best and his co-workers 
have also made observations on the effect of single doses”* but prefer 
to establish heparinization by continuous intravenous drip by which 
the coagulation time may be maintained at any desired level for 
lengths of time, which in their eases have reached fourteen days.^"*^ 
The dosage varies cojisiderab] 3 ' with the individual, and the coagula- 
tion time must be observed and the inflow of heparin adjusted ac- 
cordingh'. Thus to keep the clotting time at three times its normal 
value the.y employ a saline solution containing 1.000 units (10 mg.) 
heparin per 100 e.c. and allow this to run into the vein at the rate of 
about twent.v-five drops per minute, changing the rate in accordance 
with the measured effect on the coagulation time.^'" 

Heparin is effective when administered subcutaiieousbv, as has been 
shown in animal experiment.s. No s.vsteniatie stud.v of the effects ol 
subcutaneous injections on patients has been reported, f’rosumabl.v, 
the objections met with in the animal experiments would I)e encoun- 
tered clinically. It is ineffective orally. 


Heparin and Blood Transfusion . — The j)ossibilities ot heparin as an 
anticoagulant for facilitating blood transfusions were recognized by 
Howell who used it in several instances as earl.v as ftJd.S.’’ I’he results 
were fairly safi.sfaetory; liowcver, other ijivestigators who enijiloyed the 
mrtiallv purified commercial preparations fouml that the danger of 
untoward reactions was too great to warrant its snbstiintion tor 
oitrate.i^* reparations varied in to.vieity but did not rl, spiny anti- 

<renie properties.'^'’’ 
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pense of the larger amounts of heparin required and the fact that 
the donor’s coagulation time is raised for several hours after the in- 
jection. The latter objection does not appear to be one of any con- 
sequence. The procedure has been emploj'ed by others with success.^®^ 

The clinical experiences thus far reported appear to justify the 
conclusion that heparin is a useful adjunct in performing transfusions 
and permits simplification of the technique to the point that in the 
future it may be readily performed by the iiracticing phj'sician in the 
patient’s home. 

Heparin and Thrombosis . — ^By far the most important possible clini- 
cal use of heparin is the prevention of postoperative thrombosis, yet 
little can be said concerning this at the present time. As Professor Best 
has pointed out, a large number of earefullj^ controlled cases must be 
available from clinics where all the facilities necessary for the study are 
available, and where a fairly constant type of postoperative care is 
practiced before a certain evaluation may be made.^^’^ At the moment 
this may be said : In the results thus far obtained by animal experi- 
mentation, and in the limited clinical reports available there is nothing 
to indicate that heparin will not be therapeutically useful in this 
respect; on the other hand, all the eA’idence accrued supports the belief 
that it should be an extremely valuable weapon with which to combat 
thrombotic complications following various surgical procedures. 

Heparin for this purpose is employed to render the blood less coag- 
ulable for a suitable time postoperatively to antagonize the thrombo- 
plastic substance entering the circulation during and following opera- 
tion and until sufficient healing of cut surfaces has taken place to 
minimize thrombus formation at those points. It also prevents co- 
agulation of stagnated blood in consequence of altered local or gen- 
eral circulatory dynamics. Progress in this phase of the problem may 
be summarized as follows: Heparin preparations suitable for long- 
continued administration without untoward reactions on the part of 
the patient are available. The range of dosage, mode of administra- 
tion necessary to maintain the coagulation time at a suitably high 
level, and time following operation before heparin may be given with- 
out great risk of excessive bleeding, are fairly well established. 


Concerning the dosage, there is some variation to be expected with 
the individual patient and with the particular heparin preparation 
employed. Very few figures on patients are available.. For animal 


experiments (dogs), Best and his cDllaborators^®^ employ an initial 
dose of 40 units per kilogram (= 0.4 mg. pure heparin of Charles and 
Scott iier kilogram) and follow this by a continuous saline intravenous 
drip containing heparin at the rate of 30 units (0.3 mg.) per kiloo-ram 
per hour, but somewhat lower dosages are used on patients ""por 
the time being the surgeon must regulate the dosage accordin- to the 
observed elottmg time of the individual subject. CrafooixF-^refers 
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aiad splaslimg must be avoided in order to avoid formation of small 
shreds of fibrin, or frank clots, in consequence of interfacial adsorp- 
tive forces, independent of the type of anticoagulant present. 

The usefulness of heparin employed in tliis manner has been ade- 
quately eonfirmed.i-^s-iM amount entering the recipient is too 

small to seriously alter the coagulation time which may remain the 
same or be 0UI3' slightly lengthened for an hour or two. This for- 
tunate circumstance is apparently related to the “threshold” be- 
havior of heparin in its effect upon coagulation time-*® and to the fact 
that it seems to be rather rapidl3’ destro3'ed, excreted, stoi-ed, or in- 
activated after administration. Large excesses of tissue factor 
(thromboplastie substance, ceplialin) OA’ereome the action of heparin 
and it has been found safe, thei-efore, to emp]o3' it for transfusions 
immediatel3' after or during sm-gieal operations.^^®- A simplifica- 
tion of Clemens’ apparatus^-*® for indii-ect transfusion eniplo3’ing 
heparin has been described recently by Heim.^-*® In this procedure 
the tubing surfaces are dampened with heparin solution before the 
blood is drawn into the receiving fla.sk which also contains some of the 
solution. 

In all these reports it is stated that no difficulties are encountered 
from either clots or untoward reactions b3' the recipient. The latter, 
when they occur, are traceable to sources other than the anticoagu- 
lant.^'^® The quantities of heparin which should be used in these 
indirect procedures depend upon the particular preparation cin- 
plo3"ed. Inasmuch as it is prefei-able to use too much rather than too 
little, 3 or 4 mg, of the highly purified heparin preparations per 100 
e.e. of blood is to be recommended for the time being. Experience 
ma3' 3ustif3' a considerable reduction of this. Larger amounts are 
needed in case the blood is to be stored or kept for any length of time 
before administration to the recipient. 

Hedeniusi-'-' proposed the procedure of heparinizing the donor, the 
subsequent transfusions being performed 63- either direct or indirect 
methods. In his initial report eleven eases were considered, the dosage 
being 50 to 150 mg. of Jorpes' purified product. It was later decided 
that one milligram per kilogram body weight was the satisfactory 
dosage for donor heparinization.®® The donor coagulation time ten 
miinrtes after injection is raised from the normal five to seven minutes 
to fifteen to thirty minutes, this being sufficient time to finish the 
transfusion routine. No untoward reactions occurred in either donor 
or recipient. It should be pointed out that this method retpiire.s only 
the simplest apparatus and minimum manipulation. It has the ad- 
Utional advantage of introducing a minimum amount of heparin into 
the recipient, and in Iledenius’ eases the coagulation times were 
slightly shortened rather than lengthened. In opposition is the e.v- 
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against Ringer solution and reinjected. Considerable amounts of non- 
protein nitrogen were removed in tbis manner during periods of 
dialj'sis as brief as half an hour. He found this technique easier to 
perform than that of creating an extra corporeal loop in which the 
dialyzing apparatus was part of the circuit. The clinical conditions 
in which this sort of treatment, or exchange transfusion, might be 
extremely useful include the reflex anurias, e.g., after operation on 
one kidney, postoperative renal insufficiency, anurias following inser- 
tion of indwelling catheters, or after suprapubic cystotomy prepara- 
tory to prostatectomy, anuria following severe burns, phenol intoxi- 
cation, mercuiy poisoning, certain infections, etc. In these instances 
if terminal uremia can be avoided for a time, there is the possibility 
that an adequate degree of i-enal function may return. Exchange 
transfusion in Avhich purified heparin is employed has not as yet been 
employed (reported) clinicallj'. 

Separin in Patients With Jaundice . — The evidence from animal ex- 
periments^^" and the observation of Chargaff,-’* that addition of pro- 
tamine to blood from patients with obstructive jaundice does not alter 
the coagulation time, make it probable that the increase in this func- 
tion in such cases is not due to an increase in circulating heparin. 

Eeparin and Hemophilia. — 'WeiR“® in 1905 first suggested that the 
failure of hemophilic blood to clot was due to the presence of an 
excess of an anticoagulant, and in spite of evidence to the contrary 
this theoiy has been reiterated from time to time. Most recently 
Fuchs and von Falkenhausen^®®’ have stated that an excess of anti- 
prothrombin is to be found in the blood of patients ivith hemophilia. 
Howell had already reported heparin (antiprothrombin) to be present 
in normal quantities in this disease,^®- and in light of Fuchs' and 
Falkenhausen's report, Evans and HowelH®* repeated their work using 
their method.^®' The results, although only one patient ivas studied, 
showed conclusively that there was no excess heparin in hemophilic 
blood. It may be taken that whatever is the cause of hemophilia, it 
is unlikely to be associated with any disturbance in the level of blood 
heparin. 


Heparin and the Bcticulo-Endothclial System . — The interesting ex- 
periments of von Jancso's’®® have been confirmed in the case of pa- 
tients by Godlow.ski,'^®' 1®'- who employed the Adler-Reimann Congo 
red te.st of reticulo-endothelial activity, and found that heparin in- 
hibited the ability to take up the dye. This may become of interest 
as patients are submitted to longer intervals of heparinization. 

Heparin and Comjdemenl.~lt must be borne in mind in interpretiiu' 
certain laboratory tests on heparinized patients that complement mav 

be mhibitcd. Tl.is aspect seems not to have been studied as vet 
(.Mimcallv. • 
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multiple injections over continuous aclministratiou, and lie finds it best 
to delay lieparin administration until three hours after operatiou in 
order to avoid excessive bleeding, ivhile Murray and Bestow ,vait four 
to tventy-four hours, avoiding cases in udiich there is any doubt about 
oozing 01 bleeding. The criteria for cessation of heparin injection are 
stated by Murray and Bestow jjs follows; . when the patient 

has regained normal activity, i.e., when factors thought to contribute 
to the production of thrombosis have ceased to act. This time has 
been reached when shock has passed, and the blood pressure and cir- 
culation are normal ; the incision has healed and is not painful, so 
that deep respirations are possible ; the patient feels well and energetic 
and moves about actively in bed and can do exercises; distention is 
gone; the appetite has returned to normal; tlie chest is clear; and the 
temperature and inilse are normal.” It is evident that this implies 
heparinization of considerable 'duration. 

Bancroft, >Stanley-Browu, and Chargafi!^®* have discussed the evalu- 
ation of clotting tendencies in patients by various tests and the rela- 
tion of these to the incidence of postoperative thrombosis. There is 
as yet no reliable means of accurately predicting which individuals 
present the greatest risk. 


Murray and Best^®^ also reported encouraging results in the employ- 
ment of heparin following removal of peripheral arterial emboli to 
prcA'ent recurrence during that time the intimal surfaces were healing, 
and in addition after splenectomy to prevent thrombosis in the portal 
vessels. None of 315 cases, of all kinds treated with heparin post- 
operatively, developed j^idmonary embolism although manj’ of the op- 
erative procedures were the kind in which this complication is rela- 
tively freqiient. In their experience heparin was useful in treatment 
of phlebitis and pulmonary embolism, apparently preventing recurring 
embolism, and led to a more rapid improvement than that noted in a 
control group. 

It is difficult to evaluate individual case reports in wliieli heparin 


has been employed; however, favorable results have been noted in two 
cases of thrombosis of the central vein of the retina*®-'- 1'’® and in a 
ease of thrombosis of the posterior-inferior cerebellar artery CWallen- 
berg svndrome).*®' Presumably, the benefits of the treatment result 
from more rapid resorption of hemorrhage, prevention of further 
coagulation at the site of hemorrhage, prevention of extension of the 
original thrombus, retraction and canalization followed by its slow 
removal by proteolytic enzymes. 


Jlcpariii aud “Blond Haas*®" has used partially purified 

hen-irin as an anticoagulant in his blood-washing teehnirpie in the 
treatment of uremia. The blood is removed by a syringe or cannula, 
i after addition of heparin, placed in collodion tubes and dialyzed 
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agaiust Ringer solution and reinjected. Considerable amounts of non- 
protein nitrogen were removed in this manner during periods of 
dialysis as brief as lialf an hour. He found this technique easier to 
perform than that of creating an extra corporeal looj) in which the 
dialyzing apparatus was part of the circuit. The clinical conditions 
in Avhich this sort of treatment, or exchange transfusion, might be 
extremely useful include the reflex anurias, e.g., after operation on 
one kidney, postoperative renal insufficiency, anurias folloiving inser- 
tion of indwelling catheters, or after suprapubic cystotomy prepara- 
torj' to prostatectomy, anuria folloAving severe burns, phenol intoxi- 
cation, mercury poisoning, certain infections, etc. In these instances 
if terminal uremia can be avoided for a time, there is the possibility 
that an adequate degree of renal function may return. Exchange 
transfusion in Avhieh purified heparin is emploj^ed has not as yet been 
employed (reported) clinically. 

Beparin in Paiicnts With Jaundice . — The evidence from animal ex- 
periments^®’' and the obserA'ation of Chargaff,®^ that addition of pro- 
tamine to blood from patients with obstructive jaundice does not alter 
the coagulation time, make it probable that the increase in this func- 
tion in such cases is not due to an increase in circulating heparin. 

Beparin and Hemophilia. — "WeiR®* in 1905 first suggested that the 
failure of hemophilic blood to clot was due to the presence of an 
excess of an anticoagulant, and in spite of evidence to the contrary 
this theory has been reiterated from time to time. Most recentlj' 
Fuchs and von Falkenhausen^®®’ have stated that an excess of anti- 
prothrombin is to be found in the blood of patients ivith hemophilia. 
Howell had already reported heparin (antiprothrombin) to be present 
in normal quantities in this disease,'*® and in light of Fuchs’ and 
Palkenhansen’s report, Evans and Ilowell'*® repeated their Avork using 
their method.'®' The results, although only one patient Avas studied, 
•shoAved conclusively that there Avas no excess heparin in hemophilic 
blood. It may be taken that whatever is the cause of hemophilia, it 
is unlikely to be associated Avith any disturbance in the level of blood 
beparin. 

Beparin and the Bcticido-Endothclial System . — The interestinn- ex- 
periments of von Jancso’s'®* have been confirmed in the case of pa- 
tients by Godlowski."®' '*'* Avho employed the Adler-Reiinann Congo 
red te.st of reticulo-cndothelial activity, and found that heparin in- 
bibifed the ability to take up the dye. This may become of interest 
as patients arc submitted to longer intervals of heparinization. 

Bqmrin and Compliment.— W must be borne in mind in interpreting 
certain laboratory tests on heparinized patients that complement mav 
bo mbilnted. This aspe.-t seems not to have been studied as ret 
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It is clear that enormous strides have been made in the understand- 
ing- of the chemistry and physiology of heparin, and that the purified 
product is now a useful clinical Aveapon from which much may he 
expected in the future. NcA-ertheless, a great deal remains to be 
learned, lAarticularlA- respecting the physiology of this most interestin 
substance, and the present cost of the 23nrified prejjarations (rangin 
from $50 to $100 per gram) must be reduced considerably before ex- 
tensive clinical and laboratory studies may be undertaken in many 
laboratories and hospitals. Whether or not the production of a cheap 
synthetic and equally acth'e analogue will be the solution of this eco- 
nomic problem remains for the future to disclose. 
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It is clear that enormous strides have been made in the understaiul- 
in-r of tile chemistry and physiology of heparin, and that the purified 
in-odnct is now a nselnl clinical weapon from which much may he 
exj)ected in the future. Xevertheless. a great deal remains to be 
leained. jiarticnlarly rosjiecting the pliysiology of this most interestinir 
substance, and the ])resent cost of the purified ])re]iaratious (ramiiiur 
from .$.50 to .$100 per gram) must be reduced considerably before ex- 
tensiAe clinical and laboratory studies may be undertaken in many 
laboratories and hosju'tals. 1\ hetlicr or not the production of a cheap 
•SAuthetic and equally actiA'e analogue AA’ill be the solution of this eco- 
nomic problem remains for the future to disclose. 
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bilateral fasciotomy was done. Dr. Green has treated 20 cases with 20 cures, al- 
tiiougli in 2 cases subsequent physiotherapy was necessary in order to give full 
relief. Some eases obtained immediate relief in the operating room. Moving 
pictures of 3 cases illustrated most satisfactory results. 

riank Dickson, Kansas City, Mo., in discussing this paper cited 87 fasciotomies, 
50 of wliich were done for low back pain. He warned against the indiscriminate 
use of the procedure and gave criteria for selecting cases which might be relieved 
by fasciotomy, and be also referred to the importance of dividing the penetrating 
fibrous fasculi. 

Willis G. Campbell and J. S. Speed, Memphis, Tenn., reporting tlieir observa- 
tions concerning the use of vitallium plates and screws in selected fracture 
cases, praised tlie work done by Dr. Venable which was presented before the 
Soutliern Surgical Association several years ago. The importance of careful skin 
preparation and operating room technique was stressed and the authors showed 
a now type of screw witli tlireads extending all the way to the head of the screw. 
They find that removal of tlie plates usually is not nece.'sary. 

In discussing this paper, Charles S. Venable, San Aiitonio, Tex., agreed with Dr. 
Speed regarding the selection of cases, and, after expressing gratification over 
the confirmation of liis ob.servations regarding vitallium, he showed a vitallium 
cap which he has devised for use in hip arthroplasty. Edgar Gilcreest, San 
Francisco, Calif., considered the introduction of vitallium to be epoch-making, 
but warned against unnecessary employment of open reduction. 

William D. Haggard, Nashville, Tenn., in a study of stones in the pancreas, 
reviewed the descriptions of pancreatic stones and brought the colleeted cases up 
to date with the addition of a new case. A total of 105 cases have been reported, 
1 :m of which hsive hoeu nouopevated cases. Etiology, symptomatology, associated 
conditions, age and sex incidence, and the factors concerned in precipitating at- 
tacks were considered. The value of x-ray examination in diagnosis was also 
discussed. Treatment, including consideration of the surgical approaches for 
vemoval of the calculi, was outlined. 

In discussing the paper, Waltman Walters, Bochester, iSIinn., spoke about the 
improvement in methods of surgical approach to the pancreas and also emphasized 
the importance of "scout” x-rays. He suggested that diabetics have .«uch x-ray 
examination to rule out pancreatic calculi. 

John Staige Davis, Baltimore, Md., presented the theory and practical use of 
the Z-incisioa in the relaxation of sear contractures. The Z-incision was finst 
described SO years ago. Dr. Davis indicated the types of clinical lesions in which 
the Z metiiod can be advantageously employed and discussed the u.se of multiple 
Z’s in some cases. Fifty to 100 per cent of the central line of the Z was the 
amount of effective lengthening secured. Softening and relaxation of skin bv 
massage, in conjunction with use of the Z-plnstic, wns ndvoented. An important 
detail of the procedure is the necessity that the niiglos cut sbould not be grciitcr 
Ihaiv (it)'’ or less than 20°. The procedure may be used to avoid grafting or 
shifting from a distant point, and he prefers it to skin grafting in ea.ses where 
either procedure might be used. 

J. Barrett Brown, St. Louis, Mo., in a prc.sentation concerning the utilization 
of the lenq.oral muscle nml fnscia in facial paralysis, gave the history of the 
method. wUieb was first described by Blair. Besides demonstrating the method 
mod. imMs in which re.-^toration of emotional expression had been attained were 
.-hown. The nltimate results in tho.se case.s depend, a.side from the surgical procedure 
on .speech training and avoidance of ovemetivity on the sound side. Tl.o operation 
is ailvocatod only wlicn fifth nerve anastamosis is impo.ssible. 
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KEVJEW OF THE SOUTHERN SURGICAL ASSOCIATION 
I^IEETING, DEC. 6-8, 1938, WHITE SULPHUR SPRINGS, W. VA. 

Ambro.se H. Storck, ]\I.D., New Oreeax.s, La. 

(t]om the. Dcpnrfmcnl of Surpcry, School of ^[cdiciJlc, Tiilanc Unircrsity) 

’“THE fifty-first annual nipcting of tlie Souflinrn Siir-jicnl As.'.-oci.ation ivas heltl in 
White Sulifiiur Spring.s W. Va., at the Greenbrier Hotel, Dec. G, 7, anil S. One 
Iiunilieil fifty-six nieinbers, ineliulinj^ the senior nieniber.s anil honorary fellows, were 
present. Of forty pajicrs on tlie program, tliirt_v-scven were presented. 

E, Dunbar Newell, Chattanooga, Tenn., expressed the belief tliat, because of 
recent advances in the management of gas bacillus infection, publications prior 
to l!)3-t are practically worthless for present clinical purposes. The low incidence 
of this typo of infection observed in the Chattanooga area was discussed and the 
occurrence of gas gangrene in relation to varied typos of trauma, including surgical 
operations, was presented. Dr. Newell emphasized the importance of very early 
diagnosis and ho advocated the administration of prophylactic doses of antitoxin 
on three succes.sive days for the purpose of reducing the virulence of the infection 
rather than as an absolute preventive. Debridement, accurate hemostasis, and the 
intravenous injection of 10,000 to 30,000 units of polyvalent antitoxin every eight 
hours were considered essential in the active treatment of gas bacillus infection. 
Sulfanilamide and .x-ray therapy were also diseus.sed. He believes that it makes 
little diiference whether Dakin 's solution, hydrogen peroxide, or potassium 
permanganate be used as an oxidizing agent. Dr. Newell presented a case of gun- 
shot wound of the abdomen with gas bacillus infection which was successfully 
treated with 120,000 units of antitoxin, 10 gr. of sulfanilamide every four hours, 
hydrogen peroxide compresses, and x-ray therapy twice a day. 

In discussing this paper, J. Duffy Hancock, Louisville, Ky., reported a ca.se 
somewhat similar to the one reported by Dr. Newell which was treated in 
essentially the same manner. The patient was much improved ivithin twenty-four 
hours and complete recovery followed. Ralph G. Carothers, Cincinnati, Ohio, 
disagreed concerning the value of x-ray therapy and thought that the favorable 
results following its use have been due to low virulence infections. In support of 
his opinion. Dr. Carothers referred to eight consecutive fatal cases treated at Cook 
County Hospital with x-ray. He considered decoiupression by means of fasciotomy 
a most important part of the treatment of gas bacillus infection. Grover C. Weil, 
Pittsburgh, Pa., discussed the recognition of gas bacillus infection by the detection 
of the sour-sweet odor emanating from the wound. 

Charles C. Green, Houston, Te.x., in con.sidering back pain and jjain along the 
sciatic nerve, reviewed the normal function of the iliotibial tract and indicated 
1 ow division of this band can be done in order to relieve symptoms without pro- 
Icimr undesirable collateral effects. The operative procedure was demonstrated by 
of lantern slides, and several typical case reports were presented in which 
®®“"ocedure had been employed with favorable results, including one case in which 
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A. O. Singleton, Galveston, Tex., also discussed Dr. David’s report and showed 
that in a statistical stud}- of Ij-mphogranuloma with rectal involvement in his 
service none had carcinoma. Harvey Stone, Baltimore, Md., asked whether 
Dr. Lahev would do a radical operation for a benign tumor in the hollow of the 
sacrum. He did not feel that the principle of preliminary colostomy should 
be applied in all cases. Pred W. Rankin, Lexington, K}-., in discussing Dr. 
Lahey’s paper, also asked for clarification by Dr. Lahey regarding his indications 
for radical operation. In the past four years Dr. Rankin has done S7 one-stage, 
25 two-.stage, G two-stage modified Miles or Rankin operations. He expressed the 
belief that purgation and local irrigation in unobstructed cases can adequately 
prepare patients for a single stage operation. Alton Oclisner, New Orleans, La., 
commenting on the Devine colostomy, presented a method of avoiding the sacrifice 
of bowel between the clamps applied at the time of operation and he also advocated 
a transverse incision. He showed a modified Devine clamp devised by Michael 
DeBakey, New Orleans, La'., which has a lighter superstructure, and he gave the 
results in 16 cases in which the Devine procedure was used. Dr. Lahey, in 
closing the discussion of his paper said that he did not do radical operations for 
benign lesions and added that he did not mean to advocate the Mikulicz operation 
in all cases as he secs no reason for not employing the one-stage operation in 
selected cases. He recommended that surgeons start with two-stage and change to 
one-stage operations as they become more proficient in resections of the large 
bowel. 


Harvey B. Stone, Baltimore, Md., presented a method of .surgical treatment 
for giant rectum and sigmoid. He reported two cases and described the success- 
ful treatment employed in one of the.se cases. In one case it was possible to 
regulate the bowels without surgical intervention. In the other case, a man who 
had had an imperforate anus and who had a stenotic opening, local plastic opera- 
tions were inadequate, so laparotomy was done and the colon was mobilized, 
after which the patient was turned face down, the intestine around the anus was 
dissected, and then the bowel brought down and attached to the .skin edges. Sub- 
sequent introduction of fascial strips to relieve incontinence was only partiallv 
successful. Ho believes that one case was of purely mechanical origin while in 
the other case there was no mechanical factor. .Sympathectomy, he felt, would 
have done no good in either case. Carrington Williams, Richmond, Va., reported 
a case similar to Dr. Stone's .second case; i.e., a !)-ycar-old patient who had had ‘an 
imperforate anus. A colostomy was performed, followed by a fascial sling opera- 
tion. Dr. Stone, in closing the discussion of his paper, said that ho believed a 
colostomy alone would not have been suflicient in the case he reported. 

John de J. Pemberton, Rochester, IMimi,, considered the anatomic faetors of 
importance in the development of rectal prolapse and asserted that some ab- 
normality of these structures must be i)re.sent for development of prolapse. Dr. 
Pemberton reviewed five types of operations for prolapse, choice of which should 
depend on the condition existing in a specific case. All of the methods descriljed 
have l)een intended to bo curative, but in all instances there have been some recur- 
rences. He cited reasons for failure of various types of operations, such as the one 
dev.sed by Moscheowitz. By means of lantern slides he showed a new method 
^vhich he has enq, loved in six cases. ' ' 


Amhro.so H. Storck, New Orleans. La., 
lion due to intraluminal foreign bodies, 


presented a resume of intestinal obstruc- 
notably gallstones, feealiths. enterolith.s. 
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WaltDr E. Dandy, Baltiiiioro, Jfd., di.>!ciissoil tliis paper and expressed tlio belief 
flmt improved results arc due to insertion of the fascia into the temporal muscle. 
Ho has used this method in several case.s. 

Vernon C. David, Chicago, 111., in a paper entitled The Eelation of Chronic In- 
llammation and Especially Lymphogranuloma Inguinalis to the Development of 
Squamous Cell Carcinoma of the Rectum di.scms.sed the incidence of the lesions as 
ivell as the occiirrenco of carcinoma in .such Icsion.s after varying periods of 
time. He recommended the employment of .sulfanilamide in the treatment of 
lymphogranuloma inguinalis. 

F. Webb Grillith, Asheville, H. C., reviewed the .subject of primarj* carcinoma 
of the ileum and pre.sented .stathstic.s in regard to the incidence of carcinoma of 
the .small intestine. He then gave a case report in which a preoperatii'e diagnosis 
of “probable carcinoma of tlic .small intestino’’ was made. Tiie absence of de- 
pendable diagnostic criteria was .stressed. 

E. H. Jackson, Jfadison, V^is., talked about fbe feclinique and demonstrable 
advantages of the Devine colo.stoniy for defiinefioualizing the colon. Prom his 
experience ho con.sidered it a distinct improvement over other methods for resec- 
tion of the distal colon and one which has brought colectomy into a range of 
reasonable mortality. The merits of the method which he cited included: (1) 
benefits conferred upon the patient, consisting of control of the proximal meatus, 
maintenance of morale, ability to return home, and elimination of the necessity of 
isolation of the patient; (2) the benefits to relatives and friends; and (3) the 
benefits to the surgeon; i.c., a completely clean bowel, favorable position of the 
colostomy which affords a clean field below, and encouragement to perform resection 
and anastomosis at a loivor level because the bowel is clean. General adoption of 
tliis metliod, he felt, should he accompanied by a decided lowering of mortality. 

Frank H. Labey, Boston, Mass., presenting deductions from SOO operations 
for carcinoma of the colon and rectum, emphasized the importance of rectal and 
colonic polyps. Seventy-five per cent of colon carcinoma is in the lower colon, 
rectum, and sigmoid, and he considers tliat many bowel carcinomas develop in 
polj-ps. He believes these lesions should be approached during the preiualignant 
stage. Improved tables and other apparatus facilitate the care of these patients. 
He warned against fulgurating higli polyps in one's oflice. In his cases malignant 
changes were observed at the tip rather than at the base of the pol}-p. He gave the 
percentages in which various tj-pes of operations have been done and cited the need 
for disseminating to the profession and the laity knowledge concerning colostomies 
in operable oases. Many cases do not require a colostomy bag. He mentioned 
the importance of seeing the patient after operation in order to give him con- 
fidence in his ability to manage the colostomy. Plastic procedures for scar- 
contracted colostomies were discussed. 

In discussing Dr. Griffith’s paper, John S. Horsley, Richmond, Va., presented 
a case of sympathicoblastoma, the histology of which had been variously 
interpreted by different pathologists. He additionally presented a chromaffin cell 
tumor Curtice Eosser, Dallas, Tex., discussed Dr. David 's paper and drew atten- 
tion to the observation he made eight years ago concerning the relationship be- 
tween inflammatory lesions and carcinoma. He deplored the fact that Kraske 's 
•nion that such lesions as hemorrhoids, fissures, and fistulas bear no relation to 

inoma'hns been carried down in the literature and in the minds of medical 
Of his 16 cases of carcinoma arming from benign lesions, in tl instances the 
""owth was adenocarcinoma. He suggested that it wn.s the fistula accompanying 
Dr Damd’s cases that incited the carcinoma, as ho has never scon carcinoma 
develop in lymphogranuloma. 
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A. O. Singleton, Galveston, Tex,, also discussed Dr. David’s report and showed 
that in a statistical studv of lymphogranuloma with recta! involvement in his 
service none had carcinoma. Harvey Stone, Baltimore, hid., ashed uhether 
Dr. Lahey would do a radical operation for a benign tumor in the hollow of the 
sacrum. He did not feel that the principle of preliminary colostomy should 
I)C applied in all ca.ses. Fred W. Rankin, Lexington, Ivy., in discussing Dr. 
Lnhey’s paper, also asked for clarification by Dr. Lahey regarding his indications 
for radical operation. In the past four years Dr. Bankin has done 87 one-stage, 
25 two-stage, 6 two-stage modified Miles or Rankin operations. He expressed the 
Ijclief that purgation and local irrigation in unobstructed cases can adequately 
prepare patients for a single stage operation. Alton Ochsner, Hew Orleans, La., 
commenting on the Devine colostomy, presented a method of avoiding the sacrifice 
of bowel between the clamps applied at the time of operation and he also advocated 
a tran.sverse incision. He showed a modified Devine clamp devised by Michael 
DeBakey, New Orleans, La., which has a lighter superstructure, and he gave the 
results in IG cases in which the Devine procedure was used. Dr. Lahey, in 
closing the discussion of hi.s paper aau} that he did not do radical operations for 
benign lesions and added that he did not mean to advocate the Mikulicz operation 
in all cases as he sees no reason for not employing the one-stage operation in 
selected cases. He recommended that surgeons start with two-stage and change to 
oue-stago operations as they become more proficient in resections of the largo 
bowel. 


Harvey B. Stone, Baltimore, Md,, presented a method of surgical treatment 
for giant rectum and .sigmoid. He reported two cases and described the success- 
ful treatment employed in one of these eases. In one case it wns possible to 
regulate the bowels w-ithout surgical intervention. In the other case, a man who 
had had an imperforate anus and who had a stenotic opening, local plastic opera- 
tions wore inadeqmitc, so laparotomy was done and the colon was mobilized, 
after which the patient wns turned face down, the intestine around the anus w.ms 
dissected, and then the bowel brought down and attncl\ed to the skin edges. Sub- 
sequent introduction of fascial strips to relieve incontinence was onl 3 ' partially 
successful. He believes that one ease was of purely mechanical origin while in 
the other case there was no mcclmnica! factor. .Sympathectonn-, lie felt, would 
have done no good in cither case. Carrington Williams, Richmond, V.a., reported 
a case similar to Dr. .Stone’s second case; i.c., a ti-\-ear-old patient who had had 'an 
imperforate amis. .V colostomy was performed, followed bv n fascial sling opera- 
tion. Dr. Stone, in closing the discussion of his ptiper, said that he believed a 
colostomy alone would not have been .sullicieat in the case he reported. 


John do I. Pemberton, Rochester, Minn., considered tiic anntomic factors of 
importance in the development of rectal prolapse and asserted that .some ab- 
nonnality of these .structuro.s mmst be present for development of prolapse. Dr. 
Pemberton reviewed five types of operations for prolapse, choice of which should 
depend on the condition existing in a specific case. All of the luetliods described 
Inue been intended to be curative, but in all instances there have been some recur- 
rences. Be cited reasons for failure of various types of operations, such as the one 
dev.vHl by Moschcowitx. By means of lantern slide.s he showed a new meft.od 

'vijifli no lias in ca>cs. 


Ambrose H, Storck, New Orleans. La., presented .. 
tion due to iiilnibimifiiil foreign bodies, notably guli.stones. 


■one or miesttnnl olistri 
feealiths. eiilcrolit 
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iutcstiiinl calculi, food boli, and intestinal parasites. The occult etiology and the 
sometimes insidious onset of ileus due to foreign bodies have been re.sponsible 
for a generally high mortality. Indications for conservative or operative therapy 
in the various types of foreign body obstructions were discussed. 

John Gerster, New Tork, N. Y., in discu.ssing Dr. Storck’s paper, considered 
the toxic substances liberated by dead ascaridcs harbored by the human as 
analogous to toxic substances given off by intestinal parasites infesting horses. 
Ho cited a case of fecalith obstruction of the descending colon associated rvitli 
a massively distended cecum which protruded through the operative incision, 
in which a cccostomy was done. 


I. A. Bigger, Eichmond, Va., talked about the treatment of suppurative peri- 
carditis and gave the incidence of pericarditis according to autopsy experience 
as compared with the relatively low incidence of clinical recognition of the condi- 
tion. He emphasized the importance of frequent examinations of the heart area 
in septic caso.s, especially thoracic and subphrenic infections and osteomyelitis. 
Suspicious physical findings should be confirmed by x-ray. A case treated by 
repeated aspiration until a total of 900 c.c. of fluid was removed was presented. 
The diagnosis in this case, which ended fatally, was noninfeefious hemorrhagic 
pericarditis. Attention was called to the danger of puncture of a coronary 
vessel in doing pericardiocentesis and Dr. Bigger adversely criticized the treat- 
ment of suppurative pericarditis bj' repeated aspirations and sulfanilamide. 
Early open operation was recommended and the prevention of sacculations of 
pus by repeatedly passing a gloved finger between the heart and the pericardium 
was mentioned. 

In discussing Dr. Bigger ’s paper, Alfred Blalock, Hashvillc, Tenn., emphasized 
the desirability of early operation and felt that the more extensive operation, 
including removal of the fourth and fifth costal cartilages and a portion of the 
sternum, is desirable. He referred to cases of .suppurative pericarditis which 
have been observed in the Vanderbilt Hospital. 


Walter D. Wise, Baltimore, Md., espcciall}- considering mesenteric lymphad- 
enitis, discussed the apparent or relative incidence of various abdoniinal lesions, 
years ago and at present. He added nine personal cases of mesenteric Ij-mphad- 
enitis and cited a high seasonal incidence of this disease entity in August and 
September. The etiology suggested by various observers, the ago and sex 
incidence, and the clinical picture produced by the acute, subacute, or chronic 
types of mesenteric lymphadenitis were analyzed. 


lyTimg Gage, Hew Orleans, La., discussed the incidence of mesenteric lymphad- 
enitis in 65 cases on the Tulane Surgical Service. All these cases occurred in 
patients in whom chronic appendicitis was suspected, and all were relieved 
following appendectomy. An enterococcus was found in 90 per cent of the cases. 


Frederick A. CoUer, Ann Arbor, Jlich., presented the results of studies on the 
reaction of the peritoneum to trauma. He prefaced his remarks with a comment 
concerning the difficulty of producing satisfactory e.xperiniental peritonitis. Con- 
tamination at the time of operation on the lower intestine seems to produce 
some protection for about one month. The study of smears of peritoneal fluid 
or exudate is a valuable prognostic method. 


-r W Bailey St Louis, JIo., limited the scope of his paper on nonpenetrating 
a -.ml iniuries to the factors of shock and hemorrhage, without con- 
intra-abdomi J severe nonpenetrating wounds resulting from 

ddering peritonitis. 
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increasing numbers of automobile accidents require frequently repeated careful 
examination and study, followed by active therapy when indicated. Some cases 
are operated upon too soon, others too late. The author indicated the not 
uncommon difficulty of differentiating between shock and hemorrhage. The 
simplicity and advantages of the Barbour and Hamilton falling-drop method of 
determining specific gravity of blood were discussed and Dr. Bailey indicated 
the value of repeated determinations of this sort as a means of determining the 
progress of cases of acute abdominal injury. Also, plasma protein and hematocrit 
determinations may be helpful guides to management. The danger of secondary 
hemorrhage following spleen injuries was mentioned. The administration of 
adrenal cortical extract was advocated in certain of the more severe cases. 

In discussing this paper, Frank K. Boland, Atlanta, Ga., gave statistics concern- 
ing injuries and deaths and cited the high incidence of such injuries caused by 
automobiles. Dr. Boland spoke about the importance of transfusions and recom- 
mended the use of acacia in the meantime. Eettig A. Griswold, Louisville, Ky., 
observed that at present more rapid transportation results in many critically ill cases 
coming into hospitals; whereas, formerly such cases died before their transfer was 
completed. Quick action by a well-organized house staff is important. Alfred 
Blalock, Nashville, Tenn., discussed the mechanism of shock and reiterated that 
simply replacing the amount of blood lost will not relieve the symptoms asso- 
ciated with hemorrhage. Ho explained how shock may he produced by various 
mechanisms. James M. Mason, Birmingham, Ala., spoke about the difficultj' of 
deciding on the proper management of the severely traumatized individual. 
Eohort S. Hill, Slontgomcry, Ala., reported four cases which presented no serious 
abdominal wall injury, but in whicli serious intra-abdominal injury was present. 


T. B. Beeves, Greenville, S. C., reviewed his observations and conclusions con- 
cerning the use of appendicocccostomy in the treatment of peritonitis. The pro- 
cedure is considered valuable when adynamic ileus has developed. The pathology 
of peritonitis ns well as operative details were presented. He and his associates 
have done 52 cccostomies in their worst cases of peritonitis, with 6 fatalities. 

In discussing the paper, Charles Gordon Heyd, A'ew York, N. Y., emphasized the 
importance of the appendicitis problem. He advocated the Handley operation; 
i.c., a jejunocolnstomy and a tube colostomy along the ascending colon. Two 
of (i patients on whom this operation was performed died. William H. Prioleau, 
Charleston, K. C., discussed the employment of aitpendicocecostomy and cited a 
mortality of 7 per cent in a group of patients in whom this procedure was used. 
J. Garland Sherrill, Louisville, Ky., re-emphasized the importance of early diag- 
nosis. Frederic W. Bancroft, New York, N. Y., advised that the drainage tube 
be passed on into the terminal ileum. Reginald H. Jackson, Madison, Wis., stated 
that appendicocccostomy is performed in selected cases in his clinic. 


John E. Cannaday, Charleston, \V. Va., reporting his ob.servations in regard 
to the treatment of peptic ulcer, reviewed the etiologj-, the pathology, and the indica- 
tions for tlio various types of management of peptic ulcer. He considered conserva- 
tive treatment for duodenal ulcer almost always in order. 


Joseph D. CoUlns, Portsmouth, Va., reported a case of trichobezoar with recur- 
rence. From his review of the literature he found 13S caso.s on record, including 
Its own, with only 3 instances of recurrence. The occurrence of multiple hair 
mils was also cited. Diagnosis by the lii.story, phy.sical examination, and x-rav 
lindiog.s was considered. Treatment is purely surgical. In the case of recur- 
r«mt trichobezoar which he reported there were 3 jejunal hairbalB, with eom- 
lilicating perforation nnd intussusception. Ambrose H. Storck. New Orleans la 
d.scnssci Dr. Collins- paper and reviewed statistics and observations Suiting 
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from ii study of bezonrs iind concretions niiide Ijy Dr. DoBakey and Dr. Ochsner. 
Frank S. Johns, Richmond, A a., presented 2 Ijczoar cases which had been previ- 
ously reported, 1 in the stomach and 1 in the intestine. The fir.st case had no 
symptoms, but there was a palpable nia.ss. The second case developed intestinal 
obstruction. 

William H. Frioleau, Charleston, S. C., reported the results of thyroidectomy 
in cases of hyperthyroidism associated with ncurocirculatory asthenia. He 
warned against doing thyroidectomy when neurocirculntory asthenia exists alone. 

Edwin P. Lehman, University, A a., gave the results of a study of the duration 
of preoperative treatment in thyrotoxico.si.s. His report was based on 401 cases, 
.11.1 of which were nontoxic. The importance of determining the optimum point 
in the preparation of thyrotoxic patient was stressed. Only 3.1 per cent of 
patients had graded operative treatment. In the University of A’irginia Hospital 
series the incidence of thyrotoxicosis was as great among negroes as among 
whites. There was a !) per cent mortality in the negro cases, and the recurrence 
rate was twice as great in the colored cases. The average duration of preopera- 
tivc treatment was ten days. Dr. Lehman observed that response to preparation 
varies greatly. Half of the patients, who on admission seem to be in worst condi- 
tion, respond much bettor than certain patients who at the beginning seem less 
toxic. 


In discussing the last two papers, Robert S. Dinsmore, Cleveland, Ohio, expressed 
the belief that it is difficult to select the type of cases referred to by Dr. Frioleau. 
He also said that the asthenic symptoms are likely to return after a period of relief, 
and that tachycardia is likely to persist. If, after an overnight hospital rest, the 
pulse rate is markedly lowered or comes to normal then he considers that there 
is no hyperthyroidism. Dr. Dinsmore was surprised at the high incidence of 
hyperthyroidism among negroes reported by Dr. Lehman. He advised against 
changing the dose of iodine which a patient has been taking before coming under 
Hie surgeon’s care because of the danger of upsetting the patient. Frank Lahey, 


Boston, Mass., gave a resume of the continued investigations concerning the blood 
iodine being done in his clinic. The3' Iiave found tliat when tlie blood iodine and 
the ba.sn] metabolic rate come to normal together (70 per cent of cases) the recur- 
rence rate is low. AA'hen the return does not run parallel (30 per cent of cases), 
20 per cent of the patients have recurrences. A high metabolism with low iodine 
is associated with a high mortality. AA’ith high blood iodine tliere is a high urine 


output with a proportionate increased output of iodine, so that at the end of one rear 
tlie iodine will be low and the patient will be a poor risk. He felt that surgorv' is 
of no value in neurocirculatorj- asthenia. AVillard Bartlett, St. Louis, Jfo., 
outlined what he considered the absolute contraindications to th} roidectom^’j i.c., 
(1) cardiac decompensation; (2) psj’chosis; (3) rapid continuing weight loss; (-1) 
vomiting, diarrhea, and excessive sweating; (5) a rising ba.sal metabolic rate; and 
(6) a duration of voluntary apnea less than 20 seconds. The latter factor he con- 
siders a very important criterion. I. A. Bigger, Eiclimond, A'a., said tlmt lie had 
observed the same high negro mortality rate in livTiertlij-roidism referred to b.v 
Dr. Lehman. He believes it not due to any inherent condition but that factors 
uch as malnutrition, not iiecessarih' subnutrition but perhaps vitamin dcriciencv, 

^ responsible. James D. Bives, Hew Orleans, La., explained the umisuany high 
t rtv in jiaes’ report bv citing the following: (1) ninny of the operations 
hv occasional operators; (2) mismanagement before admission; (3) 


Vraentage of negroes in the Hew Orleans Clinrity Hospital; i.e., oO per 
Jl’diandling of patient in the hospital; i.e., two patients in one bed; (.-) 


cent; 

high 
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humiditj' in New Orleans interfering with loss of body heat. T. C. Davison, 
Atlanta, Ga., discussed intravenous iodine preparation and also said that he was 
now doing more radical operations. Dr. Prioleau, in closing the discussion of his 
paper, said that he expected exception to be taken to what he presented, but he 
reiterated that he felt that thjToidectomy was justified in his cases. He believes 
that definite histologic evidence of In-perthyroidism may be lacking in some early 
cases which are promptly given iodine and then subjected to thyroidectomy. 

Charles A. Vance, Lexington, Ky., presented the hazards associated with 
surgery in the presence of hemophilia. He reviewed the descriptions of hemo- 
philia and drew attention to recent significant experimental work. Pour cases 
were reported; in two cases operation was done and in two cases operation was 
refused. There was one death in each group. Case 1; Breast carcinoma for 
which radical breast amputation was done. There was greater than usual bleeding 
during operation and the skin flaps became elevated after operation. He later 
obtained a history of hemophilia. Case 2: Patient aged 25 years, who had been 
known to bleed excessively since 2 j’ears of age. The patient had symptoms of an 
abdominal catastrophe, due to a gangrenous perforated appendix. Appendectomy 
was done with careful hemostasis; 500 c.c. of citrated blood was given postopera- 
tively and 500 c.c. of citrated blood was given subsequently. The patient also re- 
ceived fibrinogen, in spite of which the wound filled with blood; 500 c.c. citrated 
blood was given at a third transfusion, but the patient died. Case 3 : Patient 
aged 19 years, lower right quadrant abdominal symptoms. He has had recognized 
hemophilia since S months of age. Hemorrhages into joints and elsewhere. It was 
considered that the patient had a better chance for recovery without operation. 
Treated with theclin, 1 c.c. daily; fibrinogen; and fluids parenterally. Mass could 
bo felt after several days. Passed large dark stools and developed anemia. Blood 
transfusions given. This patient survived. Case 4 : Brother of patient in Case 3, 
aged 25 years, known to be a bleeder all his life. Acute appendicitis. Theelin, 
fibrinogen, transfusions, not operated, appendix ruptured. Died after five days. Dr. 
Vance indicated that the present outlook for control of hemorrhage in hemophilia 
is much better. He outlined Jlills’ prophylactic method; i.e., (1) sensitize the 
patient to a foreign protein and keep the patient always sensitized so that if 
necessary a skin reaction may be induced; (2) high protein diet as the protein effect 
on blood is desirable. Ho did not give other schemes, saying that thev would bo 
publi.slicd in the transactions volume. 


Alfred P. Jones, Koanoke, A"a., pre.seiited a series of unusual spleen cases. 
Case 1: .Splenic anemia, a case reported by Dr. Cushing, the twelfth case of 
Banti’s disease cured by .splenectomy. Patient -10 years of age, still living. Case 
2; Female, aged 34 years. Mass in upper .abdomen. Gaucher’s disease. .Splenec- 
tomy. Case 3: Female, aged S years. Agranulocyto.sis. Splenectomy. Case 4: 
Child. Anemia, Banti’s disease, five transfusions. Splenectomy. Case 5: Female 
ago<l ‘ 2 ?. years, Banti’s disease, swelling in left upper abdomen. Four transfusions' 
splenectomy, .spleen projected through hernia in diaphragm. ' 


Following the presentation by Dr. .Tone.s, a series of spleen cases were reported. 
L. Wallace Fr.ank, Louisville, Ivy., reported two cases in which splcnectomv 
was done in which there were miliary tubercles of the spleen. Hubert A. Eoyster 
lialctgh, N. C., said that lesions of the .spleen arc much misunderstood. He re- 
called three cases of splenic cysts previously reported; i.e., (1) a retention evsf 
(-) a hetnorrhagte cyst, (3) a tuberculous abscess of the spleen. W. Lowndes 
Bcple Richmond V«., reported a ease in which the spleen was on a twisted 
pi dic e and nms lodged i„ the pelvi.s. Eeginald H. Jackson, .Aladison. Wis ei ed 
tin absence of the splo.iic notch as a sign which has been suggested as an evidence 
of primary neoplasia of the .spleen. By moving pictures he showed' a hematmio! 
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trom ii s(u(?y of bozoiirx uik! eonorofions iiiiulc by Dr. DcBakcy iiiid Dr. Ochsner. 
Frank S. Johns, J?icl)iiioii(i, A tt., proscntcd 2 )>e7.onr citsea ii-hich hnd been prcvi- 
onslj roportud, .1 in the .stom.neli and 1 in t)ic intc.stino. Tlic first case had no 
symptoms, l)nt there uu.s a palpal)!© mass. The second case developed intestinal 
obsfniction. 


WUllatn H. Prioleau, Charleston, S. C., reported the results of thyroidectomy 
in cnsc.s of hyperthyroidism a.ssociatcd with nciirocirculatory asthenia. He 
warned against doing thyroidectomy when neurocircnlotory asthenia exists alone. 

Edwin P. iehman, University, Va., gave the results of a study of the duration 
of preoperative' treatment in thyrotoxicosis. His report was based on 401 cases, 
111 of which were iiontoxic. The importance of determining the optimum point 
in the preparation of thyroto.xic patient was strc.ssed. Only 3.1 per cent of 
patients had graded operative treatment. In the Universitj- of Virginia Hospital 
series the incidence of thyrotoxicosis was as great among negroes as among 
whites. There was a 0 per cent mortality in the negro cases, and the recurrence 
rate was twice as great in the colored cases. The average duration of preopera- 
tive treatment ivas ten days. Dr. Lehman observed that response to preparation 
varies greatly. Half of the patients, who on admission seem to be in worst condi- 
tion, respond much better than certain patients who at the beginning seem les.s 
to.xic. 


In discussing the last two {lapers, Eobert S. Dinsmore, Cleveland, Ohio, e.xpressed 
the belief tlnit it is difhcult to select the type of eases referred to by Dr. Prioleau. 
Ho also said that the asthenic symptoms arc likely to return after a period of relief, 
and that tachycardia is likely to persist. If, after an overnight hospital rest, the 
pulse rate is markedly lowered or comes to normal then he considers that there 
is no Iiyperthyroidism. Dr. Diusmorc was surprised at the high incidence of 
liyperthyroidism among negroes reported by Dr. Leliman. He advised against 
clianging the dose of iodine ivhich a patient has been taking before coming under 
the surgeon’s care because of the danger of upsetting the patient. Frank Lahey, 
Boston, Mass., gave a resume of the continued investigations concerning the blood 
iodine being done in his clinic. They have found that when the blood iodine and 
the bnsal metabolic rate come to normal together (70 per cent of cases) the recur- 
rence rate is low. IVhen the return does not run parallel (.30 per cent of cases). 


20 per cent of the patients have recuri-ences. A high metabolism with low iodine 
is associated with a high mortality. With high blood iodine there is a high urine 
output with a proporfiounfo increased output of iodine, so that at the end of one year 
the iodine will be low and the patient will be a poor risk. He felt that surgery is 
of no value in neurocirculatory asthenia. 'Willard Bartlett, St. Louis, JIo., 


outlined what he considered the absolute contraindications to thyroidectomy; i.e., 
(1) cardiac decompensation; (2) psychosis; (3) rapid continuing weight loss; (4) 
vomiting, diarrhea, and excessive sweating; (S) n rising bnsnl metabolic rate; and 
(G) a duration of voluntary apnea less than 20 seconds. The latter factor he con- 
siders a verv important criterion. I. A. Bigger, Hichmond, Va.. said that ho had 
observed the same high negro mortality rate in hvperthyroidism referred to by 
Dr Lehman. He belio%es it not due to any inherent condition but that factors 
'1 ch as malnutrition, not nece.ssarily subnufrition but perhaps vitamin deliciency, 
responsible. James D. Eives, Xew Orleans, La., c.xplained the umi.sually high 
^'^^talitv in Macs’ report by citing the following; (1) many of the operations 
an.P bv occasional operators; (2) mismanagement before admission; (3) 
',>ntaVc of negroes in the Xew Orleans Charity Hospital; i.e„ .30 per cent; 
high percen^ g lio.spital; i.e., two patients in one bed; (.i) high 
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J. Stewart Bodman, Philadelphia, Pa., reported a case of plasma cell mastitm 
ill. which a radical mammectomy was done. He stated that in plasma cell mastitis 
there is pain which is usually absent in carcinoma. The lesion is composed of 
areas of necrotic tissue and granulation tissue, large numbers of colostrum-like 
cells containing fatty crystals, and large numbers of plasma cells. This disease 
occurs in nonlactating women, and may be due to a fat-siilitting enzyme. Bobert 
L. Payne, Norfolk, Va., stated that Cheatle was the first to describe plasma cell 
mastitis. He believed that all the changes in plasma cell mastitis are due to 
inflammation. In the terminal stage there is a production of large amounts of 
connective tissue and this stage resembles carcinoma. L. Wallace Prank, Louis- 
ville, Ivv-, reported cases of fat necrosis of the breast and spoke on differential 
diagnosis. Isidore Cohn, New Orleans, La., reported two cases of carcinoma of 
the breast occurring in the white male. Mims Gage, New Orleans, La., reported 
fi cases of carcinoma of the male breast, 5 cases in negroes and 1 in a white person. 
He stated that carcinoma of the male breast is much more common in the negro 
race. He also reported a pure osteoma occurring in the left breast of a CO-ycar- 
old white male. 


Boy D. McClure, Detroit, klich., gave a report of 90 operations for femoral 
hernia. Among the 24,100 admis.sions to Ford Hospital from 1916 to 1936, there 
were 4, .130 inguinal hernias and 90 femoral hernias, an incidence of 50 inguinal 
to 1 femoral hernia. There were 60 hernias in the male and 30 in the female; 63 
wore on the right side and 27 were on the left. Dr. McClure stated that child- 
bearing was not related to the development of these hernias. He expressed an 
increasing preference for spinal anesthesia in operations for hernia. The femoral 
approach (.54 cases) was followed by recurrences in 9.7 per cent of cases; the in- 
guinal approach (27 ca.sos) was followed by recurrences in 7.4 per cent of cases; 
but when the coniliinod approach (9 cases) was employed there were no recur- 
rences. The mortality for tlic entire series was 4.4 per cent and tlic average recur- 
ronce rate was 7.8 per cent. The operation employed was performed as follows: 
inguiaal approach, potential inguinal sac opened, finger inserted into peritoneal 
cavity, femoral sac identified, forceps introduced into .sac, sac everted and re- 
moved, then clo.siirc of transvorsalis fascia and hernioplasty. In the discussion of 
this paper, Eettig A. Griswold and John W. Price, Louisville, Ivy., reported case.s, 
and H. A. Eutledge, Bk-limoml, Ya., reported 314 cases with a 10.5 per cent re- 
currence. With the use of silk, there were 9.1 per cent recurrences; with catgut, 
(>.2 per cent; with fascia, 27.7 per cent. Bobert L. Payne, Norfolk. Va.. showed 
lantern slides demonstrating liis mctliud of fn.scial .suture in the repair of femoral 
hernia, using the inguinal approach. 


Walter E. Dandy, Baltimore, Aid., reported three cured intracranial carotid 
aneurysms. He believes that the majority in the young are congenital and that 
in the aged they are of arteriosclerotic origin. The throe eases reported were in 
the internal carotid canal in the skull. Syiiiptnnis consisted of recurrent attacks 
of severe imiii back of. the eye and on the side of the head. The onset is sudden 
and pain is recurrent. There are piii.iUary changes due to involvement of 
lymphniies. Treatincnt employed consisted of the application of a clip on the 
internal carotid (intrnernnial) and ligation of the internal e.arotid in the neck 
trapping the nnciirysm between these two ligations. The collateral blood .supnlv 
mast be assured before ligation of the intcrnnl carotid and is estimated and 
developed by incnns of the Alains compressor. Mims Gage, New Orle-ins In 
m d.scnss.ng Dr. Dandy Is paper, stated that the patient must he able to witln 
M.ind the compressor for at least one-half hour without cerebral manifestations 
1-fore bgatmg the artery. In the very young adult there is slight cha.icc for 
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endotheiionia of the spleen wifli absence of the splenic notcli. He also reported 
an infarction of tlie spleen in a patient iWth endocarditis. Eobert L. Ebodes, 
Augusta, Ga., discussing Dr. Vance's paper, cited a case in which a hemophiliac was 
.iust "let alone" and recovered from a severe attack of bleeding. Dr. A^ance, in 
closing, reported a case of splenomegaly of inherited svphilis. 

J. M. Blason, Birmingham, Ala,, spoke about traumatic arteriovenous aneurysms 
of the great vessels of tlie neck. Since 1932, 1!) arteriovenous aneurysms of various 
le.ssels have come under his ob.servation, inclnding 7 eases of the sort presently con- 
sidered. Transvenous repair of the fistula was pos.sible in 2 cases. He spoke of the 
cardiac damage associated with such aneurysms, indicated the importance of closing 
them, and reviewed the various methods which have been employed. 

Isidore Cohn, New Orleans, La., presented a paper on arteriovenous aneurysm 
of the femoral artery and reported the case of a patient who was able to return to 
work. Tlie large heart diminished in size following operation and there was also 
postoperative clectrocardiogTaphic evidence of improvement. Multiple ligations and 
extirpation were performed because of inabilitj’ to find a line of cleavage between 
the vein and the artery and because there were calcareous deposits in the wall of the 
artery. 

In the discussion of the paiiers pre.sented by Dr. Mason and Dr. Cohn, Mont 
Eeid, Cincinnati, Ohio, referred to multiple fistulas which may be produced by 
gunshot injuries. Mims Gage, New Orleans, La., spoke of the etfect of arterio- 
venous fistulas on the heart and cited e.xperimental work done with Dr. George 
Herrmann; one dog lived seven years with an arteriovenous fistula. He reiterated 
the observation that the pericardium does not prevent cardiac dilatation. He 
alluded to a case of internal carotid fistula treated by ligation and e.xcision of the 
aneurysm and also discussed the value of sympathetic nerve interruption or injection 
procedures in conjunction with the surgical treatment of aneurj’sms. John W. 
Price, Jr., Louisville, Ky., discussed a method of performing vascular anastomosis 
which he used in e.xperimental work. In a lenion distal to the profunda, involving 
the femoral artery and vein, he operated after three weeks .and did multiple 
ligations and excisions, .since no other type of operation seemed feasible. Joseph 
E. J. King, New York, N. Y., reported four femoral arteriovenous fistulas, all be- 
low the origin of the profunda. Quadruple ligation w as done in all cases and all 
recovered with good results. In no instance had more than three months elapsed 
since the injury. Edgar L. Gilcreest, .San Francisco, Calif., gave a progress report 
on a subclavian aneurysm ca.se previou.sly reported and now doing well. He em- 
phasized the importance of relieving edema by elevating the arm. Eeginald H. 
Jackson, Madison, AABs., reported two cases of femoral aneurysms which were 
approached distal to a tourniquet applied above AYyeth pins. 

John S. Horsley, Jr., Eiclimond, Y^a., presented a paper entitled Benign and 
Malignant Lesions of the Male Breast. He stated that the male breast is not a 
rudimentary organ, but contains all of the elements of the female breast, and that 
from a microscopic standpoint the tumors developing in the male breast are 
indistinguishable from lesions of .similar character occurring in the female breast. 
Forty-one breast cases occurring in males and 944 cases in females were reported 
to show the sex incidence. Chronic cystic mastitis: male.s, 23; female.s, 332; 
malignant turnons: male.s, 4; females, 3o9; hypertrophy of breast: males, 2; 
f 1 3 Of the malignancies of the male breast the youngest was 13 ye.ars 

*d the oldest was 73 years old. There were four malignancies of the male 

® jjg stated that the progno.sis in the male is bettor than in the female 

„ ipsion is more easily recognized .and therefore can be diagnosed 

bec.ause the lesiuu 

earlier. 
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is important. Routine use of a bulb in investigating the upper urinary tract is 
important. X-ray is of little help in diagnosing stricture of the ureter. Routine 
dilatation of the ureter is the best treatment of this condition. 

W. r. SUallenberger, Atlanta, Ga., spoke about conservative pelvic surgery. 
Conservative measures are often more trouble and more difficult, technically, 
than radical measures. A study of each case is necessary and development of 
technique is important. Conservation of part or all of the ovary in cystic diseases 
is invportant. The use of radium and myomectomy in the treatment of fibroids was 
stressed. 

John T. Moore, Houston, Tex., presented a paper on An Improved Method of 
Vaginal Hysterectomy for Prolapse of the Uterus. This operation was originally 
described by Dr. L. L. Shropshire, of San Antonio, Tex. Rubber-covered clamps 
are placed on each side of the uterus; the uterus is sectioned on each side in its 
wall but outside of its lumen; the uterine slabs are then approximated bj' mattress 
sutures. The uterus is replaced in the abdomen and an anterior colporrhapliy 
done. If this does not give adequate support, a 'Watkins interposition operation 
is done on the remaining uterine segment. The operation preserves the vascular 
and nerve supply of the uterus. He thinks that the procedure is better than the 
Jlayo technique because the possibility of herniation is less, but he does not 
advocate it routinely in prolapse; he still does some facial supports. Emil Novak, 
Baltimore, Md., discussed this paper, saying that in this country the abdominal 
route is the most popular, while vaginal hj-sterectomy is popular on the Continent. 
He has never done Dr. Moore’s operation, but he has done a defundectomj' in 
the course of doing a Watkins operation. He felt that no harm comes from dis- 
turbing the blood and nerve supply in doing a vaginal hysterectomy. He thought 
that Dr. Moore’s operation was as good as the orthodox vaginal hysterectomy. 
Dr. Moore, in closing, said that ho thinks the slabs of uterine tissue have a con- 
stitutional endocrine value. 

Quitman U. Newell, St. Louhs, Mo., spoke about injury to tbc ureters during 
pelvic operations. The author stated that in 3,141 hysterectomies performed 
at Bnrnc.s Ho.spital since 1915, the ureter was injured in 15 cases. The early 
recognition of the injury is important. Transplantation of the ureter into the 
hlnchler is not satisfactory. Dr. Newell favors an end-to-end anastomosis. 
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eoiobriil conipbcnlioiis duo to the rapid dertdopmeiK of the colinfora! circulation. 
Dr. Giigo .suggested tliat the .slellnfe gangliou ho injected or even removed 
surgically, and if necessary that the stelinte bo nttneked bilaterally to augment 
flic collateral circulation by releasing vasomotor control of the cerebral vesseb. 
Ernest Sachs, St. Loui.s, Jifo., reported three cases of intracranial aneury.sm. One 
patient died folloiving the application of the Matas band to the internal carotid. 
The patient tolerated coniprc.s.sioii for ton minute.s, but when the band was applied 
the patient developed homiplcgia. The band was removed but the patient died 
thirty-.six hours later. 

Joseph E. J. King, New York, N. Y., presented a paper entitled Epidermoid 
(Cholesteatoma) Tumors of the Central Nervous System. He considered only those 
intracranial epidermoids arising from the diploe. They constitute 0.6 per cent of 
brain tumor.s. The x-raj' reveals a tumor with scalloped edges. The cholesteatoma 
has three layers: (d) ilbrons, (2) epithelial, and (3) desquamated epithelium 
and debris. He reported G iiersonal cases, 5 intracranial and d .spinal. All were 
operated uiion and proved hi.stologically. He described the gross pathology and 
the technique of removal. Gilbert Horr.ax, Boston, Mass., discu.s.sed this paper 
and in speaking about dermoids said that they are frequently infected, thus com- 
plicating the operative procedure. 

Edgar F. Fincher, Atlanta, Ga., considered the neurosurgical a.specfs of low 
back pain and sciatica. Tho known causes of low back pain are increasing and 
the diagnosis is becoming more complicated, the latest addition being rupture 
of the nucleus puiposus. He reported one case due to melanoma of the sub- 
arachnoid and vertebra. The inguinal glands also contained a melanotic growth. 
Another case reported was due to a bullet l^dng on the sciatic nerve, with chronic 
osteomyelitis of the femur. A detailed history is most important in the differ- 
ential diagnosis. He reported oO cases of herniated nucleus puiposus; 70 per cent 
of these cases gave a history of injury; 11 cases did work which contributed to 
back trauma. The 50 cases presented all of the usual neurologic signs and symp- 
toms. There was a history of pain in the back radiating to one or both thighs. 
Tenderness between spinous process at site of herniation occurred in all cases. Dr. 
Fincher used lipiodol intraspinally and epidural injection of air to denionstraio 
the site of the lesion. He suggested that this latter method should be used more 
frequently instead of lipiodol. In operating, he performed unilateral laminectomy 
and allowed the patient up in a few days. Besults in all cases were excellent. 

Beryl Hart, Durham, N. C., spoke about the reduction of postoperative tempera- 
ture reactions obtained by sterilizing the air with bactericidal radiant energy, 
especially from the standpoint of the effect of summer heat and perspiration. 
Wound healing was more perfect, and infection was reduced to a minimum. 
Length of stay in tho ho.spital was shorter and postoperative temperature re- 
actions were reduced. Eeginald H. Jackson, Madison, Wis., stated that all sur- 
gical wounds are eontaniiaatod and should be treated a.s such. Ho showed a 
moving picture demonstrating his method of treating surgical wonnd.s. Wait- 
man Walters, Bocliester, Minn., said that tho Society should accept the method 
of Dr. Hart for consideration. He suggested to Dr, Hart tho study of tho effect of 
the light on the blood pressure, fatigue, skin, blood, and glands of internal secre- 
tion of the operating surgeon. He further suggested that tho As.sociation have a 
symposium on the control of infection in operating rooms. 

Guy L Hunner, Baltimore, Md., discussed the trc.atmcnl of congenital cy.stic 
i - 1 - bv means of ureteral drainage. The .surgical and medical treatment of this 

^ rt-on’ is uns.atisfactorv. Stricture of the ureter is pre.sent in mo.st ca.sc.s of 
coiuiui n;,ease of the kidney. The early diagnosis of this condition 

congenital cjsiic ui. ^ 
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its favor. Even though intended primarily for the undergraduate student and 
general practitioner, tlie absence of references in tliis text is a serious omission. Osier 
employed commonly the scheme u.=ed frequently in physiologic literature of inserting 
the year after a quotation from an author, such that the earnest student desiring a 
more intimate acquaintance with the subject under discussion could find it readily 
in available indices, a practice which the new author unfortunately has not deemed it 
worth while to continue. 

It is to be hoped that if the present editor of Osier’s Principles ami Praeiice of 
Medicine undertakes a new revision that he will avail himself of the assistance of 
others who will divide the burden and enhance the value of this important and 
.“ubstantial text. 


A Textbook of Gynecology. By Arthur Hale Curtis, jM.D., Professor and Chairman 
of the Department of Obstetrics and Gynecology, Northwestern University 
hlcdical School; Chief of the Gynecological Service, Passavaiit Memorial Hos- 
pital, Chicago, 111. Ed. 3. Cloth. Pp. 603, with 3 IS illustrations. Philadelphia 
and London, 193S, W. B. Saunders Company. $7. 

The first edition of this book was published in 1931 and contained 362 pages 
iiiid 322 figures. The present edition contains over 000 pages and 318 figures, many 
colored. In the present edition the autlior has given up the plan of his first edition 
in wliieh ho reported only his own views. He now presents a composite view but 
wisely emphasizes his own beliefs. Several new chapters have been introduced. 
The chapter on anatomy presents tliis subject from tlto viewpoint of the gynecologist 
rjither than the anatomist and is for that rea-son of great value to both student and 
gynecologist. The subject of gynecology has been covered in its entirety. Surgical 
procedures and medical treatment are presented when indicated. The only criticism 
wliieh the reviewer could possibly make would be the need of the insertion of a few 
more illustrations in tlie section on technique of total hysterectomy. The book is 
liigldy rccommonded. 


Sulfanilamide Therapy of Bacterial Infections: With Special Keference to 
Diseases Caused by Hemolytic Streptococci, Pneumococci, Meningococci, and 
Gonococci. By Ralph li. Mellon, Paul Gros.s, and Prank B. Cooper. Pp. 398. 
.’tpriugfield, III., 193S, Charles C. Thomas, Publisher. $1. 


Sulfunilaiiiide and its related compounds were introduced into this countrv the 
latter part of 1036. Employed originally for the treatment of hemolytic stropto- 
•■Iicfie sepsis, they liave been found ellcctive for a variety of bacterial infections. 
Uilhin a short period of time, a voluminous literature concerning thi.s new cliemo- 
ihcrtipy lias confronted the medieal profes.sion. The pre.sont volume is, in part, a 
review of tins literature, and a presentation of inve.stigative work that has been 
earned on at the Institute of Pathology of the Western Pennsylvania Ho.spital. 

lUe work is divided into four seelioiis. Section 1 includes a good stimmarv of 
the clieinistry and pharmacology of sulfanilamide and similar compounds'. .Succeed- 
ing chapters review the experimental re-siilt.s and the elinicnl applications of the-e 
>!rngs. with particular reference to the hemolytic streptocoeens, pneumoeoecuV 
mcniiig.savcus, and gonococcus, tvn-tiou 11 is n review of the authors’ experiments 
. nd cl.a.cal results with .sulfanilamide in slreploeoeeic and pneumoeoeeic itifeetions 

ores nt'T? "i of niany others. Evidence is 

in .m.d to show that snlfanilu.mde will protect animals infected with pneumococci 
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Fractures of the Jaw. Bj- Robert H. Ivy, ar.D., D.D.S., B.A.C.S., Professor of 
l\[nxillo-Pacial .Surgery, Graduate School of Jtedicine, and of Clinical Jlaxillo- 
I'aoial Surgery, School of Dentistr3-, Univer.sitj' of Penns^dvania, and Lawrence 
Curtis, A.B., SI.D., D.D.S., Assistant Professor of Maxillo-Facial Surgery, 
Graduate .School of Medicine, and School of Dentistry, University of Pennsylvania. 
Ed. 2. Pp. IS)2, with lon illustrations. Philadelphia, 1938, Lea and Febiger, .$-1.50. 

Tliis second edition should continue to receive wide acceptance as a standard 
reference for fractures of the jaws. Anatomic descriptions and illustrations are 
clear. 

Descriptions of all types of fractures are given, beginning with the simpler and 
more frequent ones. Treatment is given clearly, and with fairness to all acceptable 
types of procedures, but one is glad to find definite views of the authors throughout. 
Although no claim is made for having combed the literature, this undoubtedly has 
been done. One who has tried to arrive at a standard set of conclusions by cover- 
ing the endless amount of ideas in the literature will accept this work with great 
relief. 

The general surgeon, oral surgeon, dentist, and roentgenologist all will find usable 
methods advocated for their respective fields in the care of fractured jaws. 


The Principles and Practice of Medicine — Designed for the Use of Practitioners 
and Students of Medicine. Originally written by the late Sir William Osier. 
Revised by Henry A. Christian, Harvard University, Boston, Mass. Ed. 13. Pp. 
1424, with 1 illustration. New York, N. Y., 1938, D. Applet on-Century Com- 
pany. $9. 


Osier’s textbook of medicine appears now in the thirteenth edition under the 
editorship of Henry A. Christian, Physician to the Peter Bent Brigham Hospital in 
Boston. It is interesting to turn the pages of tliis and former editions and to 
note changes in subject matter which have come with the years. It is startling to 
note how much of the skeletal structure worked out by Osier remains still. There are 
diseases where the growth of knowledge is refiected in more specific treatment and 
new points of view. It is somewhat discouraging to note the number, however, 
of which this cannot be said. 


Present-day American teachers of medicine and surgery were probably all reared 
on Osier’s text of medicine, and it is very reassuring to see an eminently practical 
and useful book sustain its popularity well into a new generation. 

In his preface, the new editor stafe.s: “In preparing this revision, wi.sely or 
unwisely', I have had the assistance or criticism of no one.’’ Much ns tlie present 
reviewer’is devoted to Osier’s Principles and Practice of Medicine, he is definitely 
of the opinion that the new editor would have gained much for this thirteenth 
edition by .availing himself of the help of acceptable authorities in special fields. 
Medicine has outgrown any one man’s knowledge. De.spite the disadvantages of 
^ 'na stvles and different points of view apparent in the text of multiple author- 
Imp' the advantages of more authoritative and exact information weigh lieavily in 
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COMPLETE TEARS OP THE PERINEUM 
Pkepaha'hox, Operative Techxique, axd Treatjiext After Opekatiox 
Curtis H. Tvroxe, jM.D., New Oreilvxs, La. 

(From the Department of Gynecology, School of Medicine, Tiilanc University) 

A SURPRISINGLY large number of failures continue to occur in 
liie management of complete or so-called third degree tears involv- 
ing the rectovaginal septum and the sphincter ani muscles. These 
failures are due in some part to the teehnicpie used and again to the neg- 
lect of aiiparent trifles in the treatment after operation for repair. 

Complete laceration of the female perineum is a subject as old as the 
beginnings of gynecology and one that frequently has been described 
and discussed. The earliest account that vec find of an operation for a 
comi)lotely ruptured perineum is by Trotula, renowmed woman physician 
and teacher of the School of Salerno in the eleventh century. The uterus, 
if prolapsed, must, she directed, be softened by hot wine compresses and 
replaced and the tear itself at once sutured. A tampon soaked in hot 
wine and butter ivas to be placed in the vagina, to retain the uterus, 
while deep .stitches were to he taken at the anus, and in three or four 
<ilhor places, n-ith silk thread, and the whole was to be well dusted with 
I)owdoi-. Then a linen cloth .soaked in tar water was to be tightly band- 
aged against the wound, and the patient’s feet held “higher than the 
head.-’ She was to be kept in this position for eight or nine davs with- 
out batbrng. She was not to be allowed to vomit, and her diet was to 

hu.tcd that pads were to be placed against the anu.s, or in the rectum 

uA the perineum will be stronger than before it was torn it would 

lliiring the, eiuht hundred vears since Tro1iihr« 

'lil^^-itteii. interest in complete perineal inju'ries ha.; hmf many 

K f,)p piihlloatltiTL Xovombor IT, 1938 
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A small number of human cases vitli Tj'pe III pneumocoocie pneumonia ^Te^e treated 
with sulfanilamide and only suggestive evidence is presented tliat the drug was effec- 
tive. It is stated that “vitaminc — hormone reinforcement’' of patients severely ill 
witli pneumonia sliould accompany sulfanilamide therapy, and inadequate data 
are presented to verify this opinion. Section III is devoted to a discussion of the 
mode of action of sulfonamide compounds. Precise information on this point is 
still forthcoming. Further controversial material is introduced when it is implied 
with insufficient evidence that sulfanilamide may play a role in the dissociation of 
bacteria. As an example, hemolytic streptococci may dissociate into diphtheroids. 
Section P\’^ concludes with a general discussion of chemotherapy and the factors 
determining therapeutic efficiency. 

The authors cite 305 references. They have reviewed the literature well, but 
have presented the results of some of their own investigative efforts without 
adequate data to support their conclusions. 


Applied Anatomy, Functional and Topographical. By Robert H. Miller, M.D., 
Associate Professor of Anatomy in the University of Tennessee, College of 
Medicine, Memphis, Tenn.; Formerly Associate Professor of Surgery in Charge 
of Operative Surgery; Formerly Attending Surgeon to the Memphis General 
Hospital, Memphis, Tenn. Pp. I8I, with 55 engravings and IG color plates. 
Philadelphia, 1938, Lea and Febiger. $6.50. 

‘ ‘ This volume attempts to correlate the facts gained b}’ observation in the 
laboratory and apply them to the dynamics and function of the living body.” 
In order to review fairly a book, it is necessary to know to whom the book is 
addressed, for what jmrpose it was written. It is difficult to answer these questions 
about this volume. If the medical student in his clinical work should wish to refer 
to this Applied Anatomy after he lias heard Ins surgical instructor discuss the rela- 
tions of the thyroid gland, he would find no mention of the recurrent laryngeal nerve 
and he would see in the illustration to which he is referred only a posterior view 
of the gland, labeled “parathyroid glands.” If he wishes to know why a rigid 
catheter is depressed after it has been passed for a certain distance in order to 
pass it into the bladder, he will look in vain for an anatomic e.vplanation. 

The sections on the skin and the organs of the special senses are entertainingly 
written and seem to the reviewer the best portion of the book. The illustrations arc 
few and for the most part do not come up to the standard we c.xpect in a modern 
publication. 
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cause of obstetric injury sometimes as recent as tivo or three years, and 
more often dating back as far as ten, fifteen, and even twenty -nine years. 

Incontinence of gaseous and fecal contents may or may not be an 
immediate result of perineal laceration. Some patients in this group 
reported a gradual loss of control extending over several years and a 
great number had endured complete absence of sphincter control over 
even a longer period of time. Diarrhea may develop after a long period 
as a result of comiilete perineal tears and frequently this symptom is 
tiio first complaint of the patient. It is always a matter of astonishment 
that so many women endure such a depressing and nnsupportable condi- 
tion to seek relief only when the acute stage of paiir and discomfort is 
reached. 

Uniform preparation and aftertreatment and, ivith a few exceptions, 
tiie same operative treatment ivere carried out in all the cases in the 
present series of sixty-three patients operated upon during the last 
seven years. The final results of the operations performed by Miller and 
by myself are given in Table II. 


Tabi,e ir 



CHARITY 

nOSPITAL 

TOURO 
INFIRM ARY 

TOTAL 

PERCENTAGE 

Perfect control 

25 

24 

49 

so% 

Partial control 

3 

4 

7 

12% 

Failure 

0 

2 

2 

2 % 

Ko information upon 

2 

3 

5 


final reavitt 

30 

33 

03 



•Failure in one of tlio cases was due to the patient’s having been given an enema 
the day following operation contrary to our direct instructions. Thi.s points out the 
necessity for the house staff and nursing service to follow dcllnlte orders as to the 
Iin.stoperatlvc care of these patienCs. 

Prcjxiraiion Before Opcralion . — TJie three main objects of any 
measure taken in the iireoperativc ])rcparalion of patients with third 
degree laccralioiis of the perineum are to insure evacuation of the bowels, 
1o facilitate maintenance of constipation for several days after opera- 
tion, and, as nearly as possible, to guarantee a sterile operative field. 

Hospitalization as a rule is not feasible until the day prior to opera- 
tion. After admission to the hospital, liquids only are allowed. Treat- 
ment should begin twenty-four hours before operation when a dose of 
castor oil is given and only liquids by month are permitted until the 
time of operation. As an additional routine measure, an olive-oil and 
giyeevin enema and a lysol douche arc given in the early morning of the 
operative day. When the patient is under anc.sthcsia in the operating 
room, the part.s are thoroughly cleansed with soap and water and tlie 
field is irrigated. 

I do not favor spinal ane.sthesia heeause it prodnees too much relaxa 
lion of the tissues. After reuniting the .severed musole.s under .spinil 
anesthesia, the nni.s.’le lone is lost and the .surgeon is uuahle to determine 
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vivals. Techniques and treatments of various sorts have been intro- 
duced with the usual tilts between the reactionaries and the radicals. 
However, in recent years tliere has been a marked dearth of literature 
on repair and the end results of complete tears of tlie perineum. This 
may be due to the fact that too much is taken for granted or it may bo 
that confusion still exists. But the fact is that failures do contimie to 
occur, many of which could be avoided. 

The operation for repair is one that requires the most meticulous and 
delicate surgical procedure and the most cautious and painstaking post- 
operative treatment, an operation depending upon these two factors and 
to some extent upon the degree of preoperative preparation. In the 
j ear 18(3, when Thomas Addis Emmet apologized for harping on so old 
a subject as this, he started a new era for the technique for repair of 
the pelvic floor. At that time he remarked that for years his attention 
had been occupied with trying to unravel the cause of failure in uniting 
the tom sphincter ani muscles and to devise some means of obviating tliis 
failure, adding that "to appreciate so simple an explanation has cost me 
more thought than any other point in the whole field of the branch of 
surgery to which I have devoted myself.” 

The late C. Jeff Miller remarked shortly before his death in 1936 that 
he did not Imow of any condition in which more failures ocem-red than 
this. The sixty-three cases in the present series are from his services 
at Chai'ity Hospital and Touro Infirmary, in New Orleans, during the 
years 1931 to 1935 inclusive and from my personal coses from 1931 to 
1938. 

Table I 



CHARITY 

hospitai^ 

TOURO 

INFIRMARY 

TOTAL 

1931 

3 

3 

li 

1932 

4 

7 

11 

1933 

7 

2 

9 

1934 

13 

5 

IS 

1935 

o 

7 

10 

193G 

3 

2 

5 

1937 

2 

2 

4 


35 

28 

G3 


There is a prevailing belief that improved obstetrics has greatly less- 
ened the incidence of complete perineal lacerations. This point is de- 
batable. The loss of sphincter ani muscle eonfrol is not always caused 
bv faulty obstetrics. In two eases in this series loss of anal sphincter 
control resulted from accidental removal of segments of these muscles 
during previous hemorrhoidectomies. One case in this scilcs, a giil 
10 yeLs of age, was the result of rape. The histoiy, however, of flic 
majoiW of patients with complete tears of the perineum reveals the 
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preceding operation. In no case were there more than two or three daj s 
of hospitalization previous to operation. 

Tcclnugue of Operation. — Ininry is always a variable factor. The 
choice of operative closure must depend upon the extent of damage to 
the structures involved. The final test of any procedure is its adapta- 
bility to the individual case and whether or not its use will effect restora- 
tion of sphincter control. 



2 . — Mvicotis ntcnibrnne is carefully <lls?ocl<Hl with scissor?. Index ftnprer is 
Into the roctutu to facilitate the freeing of Ihc mucous membrane from Die 
scar tissue, also a? a protection for the anterior wall ot the rectum, A Gelpl self- 
rotaintnK retractor is used tlirouphoiit the operation. 

Wlvcu lacL'rations have existed for many years and considei’ahle 
atmpliie elvmuje has laUen place in the sphincter ani mnseles, fascia lata 
grafts, as recommended by Harvey Stone, or Sistrnnk's mctliod of unit- 
in',; tlie ends of the torn sphincter ani muscles with the levator ani 
mnseles will give almost perfect results. Kistine and Noble is operation 
is usually successful when the injury lies above tlic anal orifice. As in 
the Emmet or the llegar perineorrhaphy, the anterior portion of the 
rectum is widely separated from the vaginal structures and the freed 
bowel is drawn down until the tear lies outside tiie sphincter ring. 
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preceding operation. In no case were there more than two or three days 
of hospitalization previous to operation. 

Technique of Operation-.— Inimy is always a variable factor. The 
choice of operative closure must depend upon the extent of damage to 
the structures involved. The final test of any procedure is its adapta- 
bility to the individual ease and whether or not its use will effect restora- 
tion of sphincter control. 



FIk. 2. — Mvicouft membrane is carefully dissected with scissors. Index ftnger is 
irisorted into the rectum to facilitate the freelng^ of the mucous membrane from the 
s^car tissue, also as a j^rotecllon for the anterior wall of the rectum. A Gelpi self- 
retulnlnj; retractor i.s used throughout the operation. 

tVlien lacerations liavc existed for many years and considerable 
atropliic cliaiigc has taken place in the sphincter ani mnseleSj fascia lata 
grafts, as reconunended by Harvey Stone, or Sistrunk’s method of unit- 
ing the ends of the torn sphincter ani muscles with the levator ani 
inuseles will give almost perfect results. Ristine and Noble’s operation 
is usually successful when the injury lies above the anal orifice. As in 
the Emmet or the Hegnr perineorrhaphy, the anterior portion of the 
rectum is widely separated from the vaginal structures and the freed 
bowel is drawn down until the tear lies outside the sphincter ring. 
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Sutures niaj' be inserted in this position, after wijicli the sphincter 
ends are united and the usual periueorrhaplij' is followed. The important 
advantage in this technique is that a line of suture does not remain in 
the rectovaginal septum. The operation, however, is applicable only to 
tears that do not extend high into the rectal wall. It is quite surprising 
how easily the bowel may be slid doAvnward after free dissection and this 
technique is preferred to the Warren or the Farrar operation which 
necessitates the creation of a dap, or apron, from the vagina. This 
apron frequently will slough off because of circulation disturbances and 
an inexperienced operator by chance may "buttonhole” the dap in his 
dissection when such a tedious method is followed. 



3 A.ftcr careful dis-section of the mucous membrane, allowing thy i icUil wall 

of the rectal wall above the reunited ftphinoler. 


When tlie iniurv extends high within the rectum, or when there is an 
excessive amount of .scar tissue to i.revcut mobilmntion, a.s .s nccc.s.snry 
in the Eistino-Noble procedure, the rectum and the vagina arc separated 
” in the first steps of n perinorrhaphy. The tear m tlic rectal wall then 
is dosed bv a layer of fine iin.m sutures within the howd and inverted 
( f -rdone with a Lcmbert intestinal suture) by a .socoml layer of 
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chromic catgut sutures placed and tied on the vaginal side. After the 
sphincter ends are dissected and reunited, the perineal tear is repaired. 
This operation is the choice when the tear is recent and it is almost in- 
variably the ideal technique for the majority of old lacerations. 

The following precautions should be observed no matter what tech- 
nique is followed: (1) free dissection and excision of all scar tissue; 
(2) sutures inserted to allow for swelling and to guarantee freedom from 
tension along the suture line. Quite often, after the sutures have been 
tied, it appears as though so much tension might interfere with the 
blood supply. The danger is usually from too much blood supply rather 
than from not enough so that after the sutures are tied we often make 
small, so-called “pie-erust” incisions, through the superficial skin layers 
of the perineum to permit the escape of ooze. This treatment proves of 
great value in the presence of edema or of tension. 



p.i.sctl throii;;h the reunited sphincter ani muscle, J'Uture is 


Dead spaces arc to bo carefully avoided. 
<'at;:ut sutures, l‘n\ir or more silkworm-gut 
perineal side to net as a sidint should llie 
from too inuel) tension. The lowc.st suture 


After insertion of the final 
sufnre.s are placed front the 
catgut sutures break down 
passes through the ends of 
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tile restored spliiiicter. The ends of tliese sillcworni-giit sutures are gath- 
ered togetlier at tJie top of the peziiieal u’oiiud aud tied into one bunch 
by the topmost suture. In this ■\vay postoperative cleansing of the vouiid 
is simplified. 

Chromic No. 1 catgut was used throughoxit tliis series of cases for 
uniting the ends of the sphincter ani and the levator aui muscles. Silk- 
worm sutures 'wei’e used to supplement these. When necessary to suture 
a tear in the rectum, fine linen was used Avith interrupted sutures and 
tlie ends tied within the rectum. No special dressing is required. The 
application of a simple perineal pad offers ample protection of tJie 
wound. 



Fig 5. — Final step sliows tlie silknorni-eut .sutures that iia' r I'lwscil tin- jii i im al 

incision and extended to the forcliette where the.v are H'l'insinc'' If 

forward with one catgrnt suture to hold them toicrether. This f ullitatcs than. inK oi 
the perineum postoperatively and prevents irritation durinfr healing. 


Postoperative Treatment.— ’The Uvo jnducipal aims aie (1) to insure 
that there will be no howcl nunemeiil for at Iciist seven dii\s allei opei-a- 
tion (2) to keep the operative field iis nieehanietilly chsin ;is pussilile, 
Rovston and other wi-ifei^,- believe the oj.timura time for the first defeca- 
tion to be between eleven and fifteen days after operation. In my 
ouinion one week is usually adetiuato to obtain sati.stiieloiy resiill.s. 

Beginning the fii-st day after operation and eontinniny for ,si.v rJay.s, 

opto pills (1 ■”■■■ ‘"I"’"""'""'- 
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paregoric is substituted. The patient is kept on a iionresidiie diet fox 
as long as the opium, is given; i.e., six daj^s to one week and longer if it 
is found advisable. The nonresidue diet consists principally of water, 
tea, and coffee, and it does not include fruit juices which are prone to 
produce gas. In conjunction with the opium, this diet seems to appease 
tlie patient’s appetite and causes no discomfort. 

To maintain eleanluxess, the patiexxt is turxxed on her left side three 
or four times a day axxd the perineum is cleaned extexmallj’' U'ith a solu- 
tion of potassium permanganate (1:10,000) or bichloi’ide of mercury 
(1:10,000) or with a weak lysol solution, applied with cotton pledgets. 
The area is then dried axxd dusted with aristol powder or boric acid 
])owder. Compresses of boric acid may be applied to the perineum to 
guard against infection. Koyston thought it inadvisable to use pitcher 
or cleansing douches of any kind and that the wound should be left un- 
touched. He stated that Plass px’oved twelve or thirteen yeai’s ago that 
untreated repairs heal best. Catheterization is often necessaxy, but 
it is better to have the patient void normally as fresh urine is seldom 
contaminating. Douches and enemas are absolutely not indicated until 
after the healing is completed ixor should a rectal tube be used. 

When it is desired to open the bowels on the sevexxth or eighth day, 
or later if circumstances so indicate, the patient should be given a 
catliartie, sometimes preceded by mineral oil. Castor oil is pi-eferable 
to a .saline purgative because the latter* produces a liquid stool and does 
not soften the hard masses which ax-e apt to form in the boxvel after it 
has been kept constipated for seven days, and wliiclx are apt to put too 
mucli strain on the newly united ends of the sphincter muscles. In order 
to facilitate a defecation by softening the hard masses, -we have found it 
advisable to instill two or three ounces of warm olive oil into the rectum 
with a small catheter xvlien the patient feels the impulse to move tlie 
bowels. There is lc.ss tension if defecation occurs with the patient 
turned on her side. 


The patient is placed on a soft diet when the bowels have acted well 
and a daily laxative or mineral oil is given, or when both are given so 
that the consistency is kept soft. If the area of repair is vciy extensive, 
the bowel movements should oecur in the recumbent position for sixteen 
or eighteen days, and it is an additional measure of safety to continue 
tlie use of the bedpan even beyond this period. The patient should 
remain in bed for at least two weeks postoperativcly. 

A rise in temi)eraturo 7nusl be considered a danger signal of possible 
mh'ction until it i.s pi-oved to be otherwise. Comi)re.sses of hot boric 
acid or bichloride of mercury .solution should be constantly kept applied 
to the perineum if infection is suspected. Should the catmit sutures 
break down, tl.c silkworm-gut sutures, which are deeply placed, prevent 
separa ion of the suture line, and if infection can be eontrolled a .Juecess- 
fnl oiiteome may still be expected. 
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Watchful care for ten or twelve days following operation is essential 
to the successful outcome of the operation. The importance of securing 
experienced nursing care cannot be overemphasized. 

SUMMARY AKD COXCLUSIOX 

Review of 63 cases of complete tear of the perineum showed perfect 
control of anal sphincter in 49 cases, or S6 per cent; partial control in 
7 eases and only 2 failures. 

Success in obtaining perfect results is dependent upon preparation, 
upon the choice of operative procedure, and, to a very great extent, upon 
treatment after operation. 

In order to provide complete restoration of the lost sphincter control, 
the operative procedure chosen should be the one best adapted to the ex- 
tent of damage of the structures. 

Treatment following operation should assure that there rvill be no 
bowel movement for at least seven da.vs after operation, or until healing 
is effected; and that the perineal region be kept as nearly sterile as pos- 
sible, at the same time avoiding tire traumatizing effects of enemas, 
douches, and rectal tubes. 
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AGGLUTININS IN THE SEBUM AND BILE OF DOGS 
FOLLOWING CHOLECYSTITIS PKODUCBD BY 
INJECTIONS OF TYPHOID BACILLI 
J. A. Sterukg, M.D., Phii.adeij?hia, Pa. 

(From the Barrison Department of Surffical Research, Schoots of Metlidne, Uni- 
versity of Pennsylvania) 

T here is no specific etiologic factor known in cliolelitliiasis. Botli 
eliolecystitis and gallstones are known to be associated with infec- 
tion, Typhoid fever, for example, has often been followed bj^ chole- 
litbiasis in the presence of a typhoid cholecystitis. In this paper the 
jn-oblem of infection and its i-elation to stone foi-ination have been 
studied ndtli respect to the immune bodies found in bile in the course 
of an experimentally induced typhoid cholecystitis. 

Cushing,^ Avho studied this subject in 1898, could not demonstrate 
antibody to be present in bile. However, in 1930, Fi-eund and Hender- 
son- shoAved that if immune serum Avas injected intravenously in rab- 
bits the antibody could be found in bile. Although the intracholecystic 
agglutination of bacteria by specific antibody in bile might be a factor 
in stone formation, there are no reports in the literature mdicating 
the correlation betAveen the presence of infection in the gall bladder 
or clseAvhore, the presence of antibody in bile, and tlie formation of 
gallstones. In the experiments reported in this paper the agglutinin 
titers of serum, gall-bladder bile, and hepatic bile Avere detex'mined 
folloAving the introduction of liA'ing typhoid bacilli into the gall- 
bladder Avail. In a later paper avc Avill report the data obtained in a 
clinical study of agglutinins in the gall-bladder bile of patients Avith 
biliary tract disease. 

AIETJIOD 

Healthy, mongrel, female dogs avci-c ane.sthetized AA-ith ether or so- 
dium amytal. Ail operations Avero done under aseptic conditions. An 
iilAper right paramedian incision exposed the gall bladder and biliary 
ducts. The fundus of the gall bladder Avas isolated, Avith abdominal 
pads, and a portion of the gall-bladder bile Avas aspirated throimh a 
fine hypodAArmie needle (No. 22 gauge). 

The snbseroAis layer of the gall bladder Avas tlieii infiltrated Arifh 
2 e.c. of att active tAvcnty-foAir-honr cultAtre of typlioid bacilli. This 
injection was done at a distance of 3 to I cm. frojii tlie original site 
of aspiration. Fine silk was used to ligate eaclt puncture wound and 
the abdomen was closed by tier sultu'c. ' 

for pu'blirivtlon, Xov*’nib(*r IS, JpHS. 
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At the close of the observation period, which varied from six to 
twenty-eight days, another aseptic laparotomy was performed. The 
abdomen was opened through a right lateral rectus incision to avoid 
the previoim sear. The gall bladder, biliary duets, and duodemim 
were examined and the gall bladder was isolated by packing. The 
contents of the gall bladder were aspirated and the site of puncture 
urns clamped. Cholecystectomy was then performed, following which 
the common duct was doubly intubated after the method of Eons and 
McMaster.® The abdomen was then closed by tier suture after pro- 
viding stab wounds for the tubes leading from the proximal and distal 
portions of the common duet. Hepatic bile was collected under aseptic 
precautions during twenty-four-hour intervals. After several days 
the tubes were connected and the bile was allowed to flow into the 
small intestine. 


Venous blood Avith obtained from each animal at the time of the 
experimental infection, at inteiwals during the experiment, and at its 
eoncliisiou. The serum Avas used for estimation of circulating antibody. 

A portion of each specimen of serum and bile Avas inoculated into 
beef infusion (pH 7.4) and the cultures and the centrifuged specimens 
of bile Avere examined b 3 ' Gram’s stain. 

The agglutination tests Avere performed by serial arithmetic dilution 
of the serum and bile to a volume of 0.8 c.e. Avith isotonic buffered 
phosphate solution (pH 7.4) AA’hieh contained 0.01 per cent thymol. 
Bacterial antigen Avas added so that the total A-ohune AA-as 1.0 c.e. The 
agglutination test tubes Avere incubated at 37° C. for tAventy-four hours 
and Avere then examined AA’ith a hand lens for cA’idence of agglutina- 
tion. 'Where there Avas anj' doubt about agglutination being present, 
the test tubes AA-ere centrifuged and the sediraejit aavis resuspended in 
1.0 c.e. of physiologic saline solution and re-examined. Simultaneous 
controls in Avliieh the serum and bile of uninfected animals AA'ere tested 
against each of the antigens Avere included Avith each experiment. 
Parallel determinations of agglutination of B. coU, and Staphylococcus 
aureus b3' the test sera and bile specimens AA-ere included iji order to 
proA'ide a control for nonspecific agglufiAiation. 7'he original sti’ains 
of bacteria Avere obtained through the courtesy of the Department of 
Bacteriology of the University of Pennsylvania. The typhoid bacillus 


(Sti'ain 219T) aa’os knoAA-n to have a Ioaa- virulence. 

The organisms AA-ere kept in .stock culture on agar slants a!id in beef 
infusion broth (pll 7.4). Stock cultures AA-ere tviiusfevvr,] every five 
to six Aveeks. Antigen Avas prepared from 250 c.e. of beef infusion 
broth in which the organi.sms had been cultivated for twenty-four 
hours at 37° C. After centrifuging, the supernatant clear fluid AA-as 
decanted and the bacterial residue was AA-ashed twice with j.hysiologie 
salt sohttion and was then resuspended in 25 per rent of the original 
vhme with normal saline solution. The orgarnsrns were kdled ^vlih 
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thymol (0.1 per cent), and after twenty-four hours iu the refrigerator 
the bacterial antigen was tested for sterilitjL 
The antigens were diluted to contain four to fiYe million organisms 
per euhie centimeter. These antigens were discarded when spontane- 
ous agglutination or contamination occurred. No antigen was used 
for more than fifteen days. Gram stains were performed daily on all 
antigens and cultures in use. 

When the gall bladder was removed, it was opened and examined 
immediately. After fixation in formalin, histologic sections stained 
with hematoxylin-eosin and methylene blue were pi*epared. 


RESULTS 


Typhoid cholecystitis ivas produced iu 16 dogs in which the biliary 
tract appeared normal before the experimental infection. The animals 
showed very slight constitutional reaction to tlie infection and none 
of the animals died. 


TJie gall-bladder bile ivas sterile prior to the induced infection. 
Blood cultures were sterile. The gall-bladder bile at the time of the 
second operation contained the typhoid bacillus iu 12 of 14 animals 
(85 per cent) in whicli the bile was available for culture. The t^Tihoicl 
bacillus was found in the hepatic bile in 6 of 7 animals within eighteen 
days of the experimental infection, and in only 1 of 9 animals after 
eighteen days. 

The gall bladders which were removed six to fourteen days after 
the infection presented the gross and microscopic picture of au acute 
inflaiiuiiation. the most prominent features being mural edema and 
cellular exudation. The incidence of bacteria in the gall-bladder wall 
as seen in liistologic section was highest in this stage. Prom fifteen 
to twenty-two days after the infection the gross and microscopic pic- 
ture was that of a subsiding infection. Hyperplasia was present and 


there was au excess of lipoid iu the epithelial cells. After twenty -two 
day.s the gall bladder showed a clirouie cholecystitis with early to 
advanced fibrosis, Tlie excised gall bladder always presented a gross 
and microscopic picture of acute or chronic infection varying in its 
histologic pattern in relation to the interval from the induced experi- 
mental infection to tlie time of eholceysteetonn’. 


Table I shows the agglutinin values of the .serum, gall-bladder, and 
hepatic biles obtained at different periods following experimental in- 
fection. Three animals (Nos. 21, 23, and 852) .showed significant 
agghitiniii levels in .serum and gall-bladder bile even before infection. 
These are inelnded in Table 1 in order that the relative siguificanee 
of spontaneous immunity in Die group may be asse.ssod. Two of these 
were subjected to eholeeystectomy .six days after infection, and both 
sbovve. a marked rise in liter of serum, with little change in the level 
ot agghtlmm m the bile. The mean values shown at the bottom of 
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the table, while having no accurate mathematical significance, will 
indicate the trend of the agglutinin values obtained. One animal (No. 
852) is excluded in this average in order to afford greater statistical 
accuracy. The serum agglutinin reached a peak between the seventh and 
tenth daj's, and by the twenty-eighth day had returned almost to the 
control level. The gall-bladder bile agglutinin tended to lag behind 
the serum titer and did not reaeli a peak until the end of the third 
week. The curve of agglutinin in hepatic bile followed rather closelj' 
the serum curve. 

The parallel determinations of agglutination of B. coli and Stapliyh- 
coccm anreus failed to show any significant fiuetuations during the 
period of observation. There were minor and transient alterations in 
the agglutinating power of serum and bile against these organisms, 
but the contrast between these alterations and those obtained from 
B. iypliosus was snfiieiently great to establish the specificity of the 
antibody reaction in this type of infection. 

In two instances small calculi were found attached to the gall- 
bladder wall. These calculi were hai'd, brittle, greenish black, and 
from 2 to 3 mm. in diameter. These were found in one dog eighteen 
days and in the other twenty-two days after the induced cholecystitis. 
I\[iero.seopie examination showed that many clumped bacilli resem- 
bling the typhoid bacillus were present in the calculi. 

The gall-bladder bile of two other dogs contained foreign substances. 
In one animal the material was in the form of mucoid pellets which 
ivere translucent, griiyi.sh green, and about 3 mm. in diameter. In the 
other instance the bile contained a coarsely granular dark pigmented 
sediment. 

DISCUSSION 


Bacterial cholecystitis has been found to be due to an intramural 
ami subimjco.sal infection, ■ However, the importance of other factors 
in the production of cholecystitis and cholelithiasis, such as trauma 
and stasis, has been stressed. The significance of the factor of trauma 
which entered into the experiments here reported is difficult to evaluate. 


The gall-bladder bile was sterile pi-ior to the experimeutal infection. 
I'uKiu-es taken at the time of cholecystectomy were positive for the 
typhoid bacillus in So per cent of the animals. The gall bladders of 
all of ihe animals showed microseopie evidence of infection, including 
timse with sterile bile. I'linieaily. it lias been demonstrated that from 
42 to fi.o per cent of individuals who have choleevstitis have bacteria 
l>resent in their bip.v u. 

neeessanly rule onl an iniVetions origin of the cholocystiti.s the nres- 
enee of the organisms being simply confirmatory evidence.’ 

yuilnre of ,!u. heimtic bile revealed the typhoid bncilhi.s to be nres 
<‘"t ... luery sample colleetod prior to ei..]ucc.. days following the 
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expenmental infection. After eighteen clays the typhoid bacillus was 
found in only one instance (at twenty-six days). These results indi- 
cate that an associated cholangitis was present, a lesion which often 
accompanies cholecystitis.^^ 

Upon microscopic examination of the excised gall bladders, the com- 
mon findings were edema, fibi’osis, and cellular infiltration of the wall, 
the degree of alteration from normal depending upon the interval 
which had been allowed to elajise since the initiation of the experi- 
mental infection. Significant changes were also present in the epithe- 
lium, including hyperplasia, hi'pertrophy, and an inei’ease in the lipoid 
content of the epithelial cells. These observations agree with those 
reported in the literature ivhere both muraU and epitheliaP- changes 
have been shown to exist in various phases of cholec.vstitis. 

The rise in the agglutinin titer in the serinn in response to induced 
typhoid cholecystitis agrees with reports in the literature. The re- 
sponse in the serum to any antigen or infection is usually a typical 
one, but may be modified by a number of factors. 

It might be expected that the agglutinin ivhieh appears in serum 
will also appear in bile, just as it appears in other body fluids. Pas- 
sive immunization with antiserum- as well as active immunization with 
vaccine^® will augment the antibody content of both serum and bile. 
In these experiments a specific agglutinin was found in the serum after 
an experimental infection, and the same antibody was found in the 
hepatic bile and in the gall-bladder bile. 

The typhoid agglutinin in the serum was alwa.vs greater than the 
similar agglutinin in the hepatic bile. The agglutinin in the gall- 
bladder bile was alwa.vs greater than the similar agglutinin in the 
hepatic bile. The experimental evidence available, however, does not 
show that a definite ratio exists. The relation of hepatic bile, gall- 
bladder bile, and serum agglutinin varied with agglutinin, with the 
animal, and with the mode of production of the antibod.v.®' It seems 
probable that the high levels of gall-bladder bile agglutinin found at 
about twent.v-one da.vs, in .spite of reduced serum values, were due to 
improvement in the eoncentrating power of the gall bladder with 
subsidence of the acute infection. 

Calcification present in the epithelium," calculus-like i)igniented 
sediment,® and nineous pellets®® as ob.served in this exi)eriment have 
also been reported with eJinieaJ and experimental infection. Since 
t.vphoid baeilli have been found within gallstones,'- it is of interest 
to have found bacilli present in the mural ealeifications formed in 
these dogs after an induced infection .and in the presence of bacterial 


agglutinin. 


SI'.MMARV 


1. Snspensioii.s of an avirnlcnt strain of typhoid 
jeeted into the gall bladders of fieallhy dogs. 


bfjcilhis \vf»ro 


in- 
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2. The typhoid hacilhis was identified in the gall-bladder bile (85 
per cent) at intervals of from six to twenty-seven days after the 
induced cholecystitis. 

3. Cholangitis accompanied the induced infection until eighteen days 
after the onset. 

4. Histopathologic examination of the gall bladder showed a varj'- 
ing picture. The usual findings of infection were present and mural 
edema and fibrosis accompanied normal or altered epithelium in which 
there was often an increase in lipoid content. 

5. Coal dust pigmented detritus and mucous pellets were found in 
the gall-bladder bile. 

6. Small stones were found in two instances in which clumped bacilli 
were present. 

7. The induced cholecystitis produced the appearance of a specific 
agglutinin in the serum, in the gall-bladder bile, and in the hepatic 
bile. 

8. The gall bladder concentrates the agglutinin in the hepatic bile, 
and the concentrating powei' of the gall bladder increases as the gall 
bladder recovers from infection. 

In conclusion, the onset of a bacterial cholecystitis stimulated the 
appearance of a specific agglutinin in the serum, in the gall-bladder 
bile, and in the hepatic bile. In two instances .stones were found to 
be present in the gall bladder. 
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INTESTINAL OBSTEUCTION CAUSED BY GALLSTONES 

E. G. Wakefield,® M.D., Paul M. Vickers,! M.D., akd 
Waltman Walters, t M.D., D.Sc., Bochester, Mixn. 

’HE rarest of all the reasonable ivays in ivliicli the intestine may 
become obstructed is bj" gallstones. Gallstones, however, frequently 
reach the alimentary tract through the common bile duet and occa- 
sionally through a fistula betiveeu the gall bladder or bile passages 
and the intestines or stomach. In eases in which intestinal obstruction 
has been produced bj" gallstones, the stone or stones usuallj'’ have 
passed through fistulas. 

The estimation of the frequenej’' of the occurrence of gallstone ileus 
is now practically impossible. Wagner found that 334 cases had been 
recorded in the literature prior to 1914. In 1925 Moore estimated that 
400 eases had been recorded. At the Mayo Clinic we have observed 
10 cases in which intestinal obstruction ivas proved to be the result 
of gallstones. In these cases the obstruction was produced in one of 
three wa 3 ^s: (1) The stone was too large to pass through the lumen 
of the intestine j (2) the stone produced intussusception; or (3) the 
stone became embedded in the wall of the intestine and closed its 


lumen. In all of these cases it is probable that the stone or stones 
were too large to pass through the lumen of the intestine and that the 
intussusception or the infiammatorj' mass was a secondary reaction. 

Table I shows the clinical findings in the 10 ca.ses. Eight of the 10 
patients were ivomen and 2 were men. Only 3 of the patients had 
had definite symptoms of chronic cholecystic disease. Two had had 
indefinite S 3 ^mptoius. The rest of the patients had not had s 3 'mptoms 
which are ordinarily associated with chronic choIee 3 ’sfic disease. 

Cases in -whieh intestinal obstruction is the result of gallstones may 
be divided into two groups, depending on whether or not there have 
been .S 3 unptoms of chronic cholec.vstic disease: (1) those in whieJi the 
patients have had recurring attacks of intesfina! obstruetion prior to 
the onset of complete ileus, and (2) those in whieh the patients have 
apparent^ been in good healtli prior to the on.set of iien.s. Of the 10 
eases in this serie.s, 5 belonged to tlie first gronji and 5 bedonged to 
the second group. In all of the ea.ses tlie gallstones had jiassed through 
a perforation in the gall blad.ler. In some eases the .•ystic and com- 
mon bile ducts possibly may dilate snfiieiently to allow the jmssage 
of a stone that is large enough to prodm-e an ileus, lint we have not 
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Table I 


Clinical Findings in Gases op Intestinal Obstruction bt Gallstones 


case I 

AGE, 
fEARS, 
SEX 1 

SYMP- 

TOilS 

CHAEAC- 

TEVASTIC 
OF CHOLE- 
CTSTIC 
DISEASE 

SYMP- 
TOMS OP 
INTES- 
TINAL 
OBSTRUC- 
TION 

SITUATION OF 
FISTULA 

between bile 
passages and 
.alimentary 

CANAL 

situation of 
intestinal 

OBSTRUCTION 

STONES 
PRES- 
ENT IN 

BILE 

PAS- 

SAGES 

DIAG- 

NOSIS 

MjVDE 

AT 

1 

31 F 

None 

Definite 

Gall bladder to 
duodenum 
and supra- 
renal gland 

Duodenum 

i 

No 

Neerops3‘ 

2 

44 F 

Indefinite 

Recurring 

Gall bladder to! 
duodenum ' 
and pancreas 

Duodenum 

No 

lOperation 

O 

O 

j 

44 M 

La M 

Definite j 

Recurring 

Gall bladder to 
hepatic flex- 
ure of colon 

Colon 

Yes 

Operation 

4 


None 

Definite 

Gall bladder to 
duodenum 

Duodenum 

No 

Operation 

5 

58 F 

None 

Definite 

Gall bladder to 
duodenum 

Distal portion 
of ileum 

No 

Operation 

0 

04 F 

Definite 

Recurring 

Gall bladder to 
duodenum 

Indefinite; pro- 
gressed dis- 
taliv 

Yes 

Operation 

7 

05 F 

Indefinite 

1 Recurring 

Gall bladder to 
duodenum 

Indefinite; pro- 
gressed dis- 
tally 

Yes 

Operation 

s 

70 F 

Definite 

Recurring 

; Gall bladder to 
duodenum 

1 Small intestine 

Yes 

Opera- 

tion* 

9 

74 P 

None 

Definite 

Gall bladder tc 
duodenum 

1 Distal portion 
of ileum 

Yes 

Necropsy 

10 

70 F 

None 

1 Definite 

Gall liladdcr to Distal portion 
duodenum of ileum 

Yes 

Nccrops}' 


'Oicil after operation. 


observed such a ease. It i.s our opinion tliat a gallstone that is large 
enough to cause intestinal obstruction usually reaches the intestine in 
only one way; that is. Ibrongli a eholeeystoenteric fistula. The fistula 
may not remain patent. At the time of operation or necropsy, the only 
evidence of a fistula frecjuently is the presence of adhesions. 

Two of the 4 eases in which the obstruction was situated in the 
terminal portion of the ileum are of interest. In each of these cases 
the stone had passed distally for some distance but finally had to be 
removed. During the jia.ssage of the stones distal^v, the intensity of 
the symptoms of intestinal obstnietion had slowly decrea.sed. 


If perforation of the gall bladder would permit the discharge of all 
the stones into the iutestiiie. sm-li an oecnrreuce might not he'"a great 
catastrophe. However, perforation of the gall bladder and the snb- 
sc.juent formation of a cholcey.stocnteric fistula do not always emntv 
tbc pall bladder and bile dn.-t.s of stono.s. In G of the 10 cases stones 
were still present in the gall bladder or bile pas.sages when tlic patients 
wcu opciated on or came to necropsy. 
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' 1 'HE rarest of all the reasonable ways in which the intestine may 
become obstructed is bj’ gallstones. Gallstones, however, frequently 
leach the alimentarj’^ tract through the coininon bile duct and occa- 
sionallj’' through a fistula between the gall bladder or bile passages 
and the intestines or stomach. In eases in which intestinal obstruction 
has been produced by gallstones, the stone or stones usually have 
passed through fistulas. 

The estimation of the frequenej' of the occurrence of gallstone ileus 
is now practically impossible. Wagner found that 334 cases had been 
recorded in the literature prior to 1914. In 1925 Moore estimated that 
400 cases had been recorded. At the Maj’o Clinic we have observed 
10 cases in which intestinal obstruction was proved to be the result 
of gallstones. In these cases the obstruction was produced in one of 
three ways; (1) The stone was too large to pass through the lumen 
of the intestine; (2) the stone produced intussusception; or (3) the 
stone became embedded in the wall of the intestine and closed its 
lumen. In all of these eases it is probable that the stone or stones 
were too lai'ge to pass through the lumen of tlie intestine and that the 
intussusception or the inflammatory mass was a secondary reaction. 

Table I shows the clinical findings in the 10 cases. Eight of the 10 
patients were women and 2 were men. Only 3 of the patients had 
had definite symptoms of chronic cholecystic disease. Two had had 
indefinite symptoms. The rest of the patients had not had symptoms 
which ai’e ordhiaidly associated with chronic cholecystic disease. 

Cases in which intestinal obstruction is the result of gaIisto}ies may 
be divided into two groups, depending on wlicthcr or not there linve 
been sjnnptoms of chronic cholecystic disease: (1) those in which the 
patients have had reeui'ring attacks of intestinal obstruction prior to 
the onset of complete ileus, and (2) tho.se in which the patients have 
apparently been in good health prior to the onset of ilciiH- Of the 10 
eases in this serie.s, 5 belonged to the first group and 5 belonged to 
the second group. In all of the case.s the gallstones iiad passed throtigh 
a perforation in the gall biadder. In some casc.s the cystic and com- 
mon bile duets pos.sihlv may dilate siifficicutly to allow the passage 
of a stone that is large enough to produce an ileus. Imt we In.ve not 
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estimate the frequency of such an unusual occurrence by the number 
of case histories to be obtained from a revieu’ of the literature. 

When the intestine is obstructed b5’' a gallstone, the obstruction 
usually is situated in the distal portion of the ileum. However, the 
obstruction may be situated at any narrowed portion of the alimentary 
tube. 

For a correct diagnosis the clinician must depend on the surgeon or 
the post-mortem findings. The treatment, as in other eases of intestinal 
ob.structioii, is surgical except under very extraordinaiy circumstances. 
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lutestiual obsti'uetioii by gallstones, as lias been stated, in our ex- 
perience bas nsnalir been secondaiy to the formation of a cholecysto- 
enteric fistula irbieb lias resulted from tbe perforation of an inflamed 
gall bladder into tbe intestine. In no case bad a peptic nicer or car- 
cinoma perfox’ated into tbe gall bladder and allonmd tbe stones to pass 
tbrongb tbe perforation and obstruct tbe intestine. A study of 176 
cases of eboleeystoenterie fistula disclosed that tbe perforation in- 
volved tbe following structures; tbe gall bladder and duodenum in 
101 cases, tbe gall bladder and colon in 33 eases and tbe gall bladder 
and stomacb in 7 cases. In 24 there were multiple peiforations and 
stones were discharged into tbe abdominal cavity or into adjacent 
structures, and in 11 there were jnultiple pexforations betweeji tbe gal! 
bladder, adjacent organs, and alimentary canal. From tbe foregoing 
data one can surmise that tbe site of intestinal obstruction by gallstones 
is usually in tbe small intestines. The clinical data in Table I show 
that in 1 of our cases tbe obstruction involved tbe small intestine. 

Intestinal obstruction secondary to a chronic cholecystic disease fol- 
lowed by a perforation of tbe gall bladder may occur without tbe 
gallstones actually passing into tbe lumen of tbe intestine. In 2 cases 
(data not included in tbe table) the gall bladder bad perforated onto 
tbe mesentery of tbe small intestine and the sixbsequent tnmefaction 
and abscess formation were sufficient to produce tbe clinical signs and 
symptoms of intestinal obstruction. After appropriate surgical treat- 
ment, both of tbe patients recoA’ered. 

In cases in wbieb intestinal obstruction is caused by gallstones, the 
cause of tbe obstruction rarely is suspected before operation or necropsy 
is performed. In tbe 10 cases in this series tbe diagnosis of the cause 
of tbe obstruction was made at operation or necropsy. There is noth- 
ing ebaracteristie about intestinal obstruction that is caused by gall- 
stones. In practically all cases of intestinal obstruction, tbe condition 
is preceded by minor and repeated symptoms that are indicative of 
varying degrees of obstruction. A history of chronic cholecystic di.s- 
ease is of no value. In many ea.ses of intestinal obstruction, rcfrardless 
of the cause, tbe patients have or have bad chronic cholecystic disease. 

CO-M.^fEN’T 

Since tbe brilliant treatise on tbe clinical diagnosis and singery of 
tbe gall bladder and bile pa.ssages by Courvoisier in 1890. many of tbe 
usual and unusual clinical ob.servations concerning pm-foration and 
ob.struction of the gall bladder ami bile passages and inl.'stincs by 
•rnllstoncs have been recorde.I. Intestinal obsiniction by a gallstone 
or oallstones bas been reason enongb to record tbe ease history of smd. 

Ylljie.ss. Tbe recording of nnnsnal ease histones is conimemlabie. 
piU'ided pliysicians and surgeons do not lose perspi-etive ami try to 
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more than 70 years of age. Of this group of patients, 19 were men 
and 13 were Aromen. 

The ages of the 24 patients whose gall bladders had ruptured into 
the abdominal caA'ity A'aried as f oHoavs : One was less than 30 jmars of 
age; 1 was between 80 and 39 years; 2 AA^ere betAAmen 40 and 49 j*ears; 
10 AA^ere betAA'een 50 and 59 years; 8 were betAA’een 60 and 69 years; 
and 2 patients were in the eighth and ninth decades of life I’espeetwely. 
Fifteen of the patients were men and 9 AA'ere AA’omen. 

The ages of the 7 patients aaOio had fistulas betAA*eeu the gall bladder 
and stomach and the 11 who had multiple cholecj’-stoenterie fistulas 
A’^aried from 20 to 80 j’-ears. Tavo Avere less than 30 years of age ; 2 were 
betAveen 30 and 39 years; 5 Avere betAA-een 40 and 49 years; 3 Avere 
between 50 and 59 years; 4 AA’ere between 60 and 69 years; 1 was be- 
tAveen TO and 79 years; and 1 had passed his eightieth year. Of the 
18 patients, 10 AA'ere women and 8 were men. 

It is usually stated that in cases of chronic cholecystic disease the 
ratio of AA’omen to men is about 2 ;1. HoweA’er, in this series of eases 
there were 103 AA’omen and 73 men. lYe belieA’e that the increased 
number of AA’omen AA’ho haA’e cholecystic fistulas can be accounted for 
by the usual prepondei'ance of chronic cholecystic disease among 
AA’oraen. There aa’hs nothmg unusual in the age distribution in any 
of the groups or in the total number of eases. The greatest incidence 
of cholecystic fistulas aa’cs in the seA’enth decade of life. 

Tlie clinical history of the patients aa’Iio had cholecystoduodenal 
fistulas AA'as no different than the history obtained in eases of ordinary 
uncomplicated chronic cholecystic disease. 


In 11 of the cases of cholecystoduodenal fistula the clinical histories 
AA’ere not definite. There had been periods during AA’hich tlie .symptoms 
had been rather typical of chronic cholecystic disease AA’hich had sub- 
sided. FolloAving these periods the illnc.ss had been characterized by 
chills and a Ioav grade feA’cr, There had not been A’ery much abdomi- 
nal distress. The symptoms of the 11 patients, hoAA’CA’er, were no dif- 
ferent from the symptoms in the cases in AA’hich a subacute cliolangiti.s 
developed during the course of cJironic cholecystic disease. 


Owing to the close proximity of tlie gall bladder and the colon, the 
colon is frequently perforated by a diseased gall bladder. When there 
AS a ehoieey.stoeolic fistula the symptoms of chronic cholecystic disease 
Avithout a marked degree of cholangitis are changed to smiiptoms of 
definite cholangitis. Of the 32 patients Avho had cholecvstocolic 
iMiilns. IP rceently had lost from fifteen to forty pounds. Two also 
hud had severe chills, high fever, and protraeted diarrhea. In the 
leM of the cases t),e chills and fever had not been accompanied bv 

s;;;::;:, dstAHas 



CHOLECYSTOENTERIC FISTULAS 


E. G. Wakefield, « M.D., Paul M. Vickers,! JI.D.. and 
Waltmak Walters^ M.D., D.Sc., Rochester, JIikk. 


JN CASES ill ivliieli gallstones are associated with repeated colics, it is 
*■ reasonable to assume that the stones are often discharged through 
the bile passages into the intestine. If the stone can pass through the 
bile ducts and reach the intestine, no serious complication arises. It 
has been stated that stones thus discharged have caused intestinal 
obstruction. However, at the Maj'o Clinic we have not observed a 
case in which intestinal obstruction resulted from stones thus dis- 
charged. The passage of gallstones through eholecystoenteric fistulas 
is not a common occurrence. It is the object of this paper to record 
176 eases of eholecystoenteric fistula. 

A cholecj’stoenteric fistula may be produced in one of three ways: 
(1) by perforation of the gall bladder and intestine by gallstones, (2) 
by perforation of the intestine and gall bladder by a peptic ulcer, and 
(3) b}' perforation of the intestine and gall bladder by a carcinoma. 
In none of the 176 eases recorded was the obstruction the result of a 
perforated ulcer or carcinoma. Therefore, we limit tliis report to 
fistulas which arose primarily from biliary disease. 

In the 176 eases the situation of the fistula was as follows: between 
the gall bladder and duodenum in 101 cases, between the gall bladder 
and the colon in 33 cases, and between the gall bladder and the 
stomach in 7 eases. Multiple fistulas between the gall bladder and 
adjacent organs and alimentaiy tube wei’e found in 11 cases. In 24 
eases the gall bladder had ruptured and the stones had been dis- 
charged into the abdominal cavity. 

The age of the 101 patients who had fistulas between the gall blad- 
der and the duodenum varied; 3 of the patients were less than 40 
years of age and 25 were between 40 and 40 years of age. The highest 
incidence was between the ages of 60 and 69 years. Only 8 patients 
were past 70 years of age. Seventy-one of the patients wore women 
and 30 were men. 

The ages of the 32 patients who had cholccystocolic fistulas were 
as follows: One patient was less than 30 years of age; 2 were between 
30 and 37 years of age; 8 were between 40 and 49 years; 9 were be- 
tween 50 and 59 vear.s; 10 were between 60 and 69 years; and 2 were 
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more than 70 j^ears of age. Of this group of patients, 19 were men 
and 13 were women. 

The ages of the 24 patients whose gall bladders had ruptured into 
the abdominal cavitj’- varied as follows : One was less than 30 years of 
age; 1 was betAveen 30 and 39 years; 2 were between 40 and 49 years; 
10 Avere betAAmen 50 and 59 years; 8 AA-ere betAA'een 60 and 69 j^ears; 
and 2 patients were in the eighth and ninth decades of life respeetwely. 
Fifteen of the patients Avere men and 9 AA’ere women. 

The ages of the 7 patients AA'ho had fistulas betAveen the gall bladder 
and stomach and the 11 who liad multiple eholeeystoenteidc fistulas 
A'aried from 20 to 80 years. Two AA’ere less than 30 years of age ; 2 were 
between 30 and 39 years; 5 were betAveen 40 and 49 years; 3 were 
between 50 and 59 years; 4 Avere between 60 and 69 years; 1 was be- 
tAveen 70 and 79 j^ars; and 1 had passed his eightieth year. Of the 
18 patients, 10 were women and 8 Avei-e men. 

It is usually stated that in cases of chronic cholecystic disease the 
ratio of women to men is about 2:1. HoAveA’er, in this series of eases 
there Avere 103 women and 73 men. We believe that the increased 
number of Avomen Avho have cholecystic fistulas can be accounted for 
by the usual preponderance of chronic cholecystic disease among 
Avomen. There Avas nothing unusual in the age distribution in anj’ 
of the groups or in the total number of cases. The greatest incidence 
of cholecystic fistulas Avas in the scA’cnth decade of life. 


The clinical history of the patients aa’Iio had cholecj’stoduodenal 
fistulas AA’as no different than the history obtained in cases of ordinar}’ 
uncomplicated chronic cholecystic disease. 

In 11 of the cases of eholecystoduodenal fistula the clinical histories 
Avere not definite. There had been periods during AA-hich the sjuiiptoms 
had been rather typical of chronic cholecystic disease AA'hich had sub- 
sided. PolloAving these periods the i!lne.ss had been cliaracterized bj’ 
chilis and a Ioav grade fcA’cr. There had not been A’ery much abdomi- 
nal distress. The symptoms of the 11 patients, hoAvever, AA’ere no dif- 
ferent from the symptoms in the ea.ses in AA’hich a subacute cholangitis 
developed during the course of chronic cholecystic disease. 


Owing to the close proximity of the gall bladder and the colon the 
colon IS frequently perforated by a disea.sod gall bladder. When there 
IS a eholeeystoeoiie fistula the symptoms of chronic eholecA’stic disease 

defmb^ are changed to symptoms‘of 

cfin.tc cholangitis. Of the 32 patients Ai’ho had cholecvsfoeolic 
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When the gall bladder becomes acutely inflamed aaid contains 
stones, it may perforate into the abdominal cavity. This occurred in 
24 of the cases in this series. In sneh cases the patients usually give 
a history of chronic cholecystic disease. The perforation of the gall 
bladdei into the abdominal cavity may be a very serious complication 
of chionic cholecystic disease. However, the perforation often occurs 
slowlj and the abscess cavitj’’ containing the stones is completely 
walled ofl; by the omentum and the complication is masked by the 
clinical syndrome of acute eholeej'stitis and probably cholangitis. In 
only 5 of the 24 cases had the gall bladder peiTorated and stones been 
discharged directly into the abdominal cavitj'. In 3 of the 24 eases 
the gall bladder had perforated into the mesentery. The mesenteric 
abscess thus produced had caused sj'miitoms of intestinal obstruction. 

Cholecystogastric fistulas usually do not produce any imtoward 
symptoms. This fact is ^vell known as a result of the frequency with 
which relief has been obtained by a surgical anastomosis of the gall 
bladder to the stomach in cases in which carcinoma is situated at the 
head of the pancreas. 

It is important to remember that fistulas between the gall bladder 
and the alimentary tube or adjacent organs may not always occur 
singly. Ill 11 of the eases in this series tliere were multiple fistulas. 
Ill the 11 cases the fistulas were usually situated between the gal! 
bladder and the duodenum and liver. A perforation of the gall blad- 
der into the alimentary tube is apparentl.v of less serious imjiortance 
than is the perforation and discharge of the stones into the parenchyma 
of the liver or into adjacent structures. In the first place a communica- 
tion between the gall bladder and intestine permits discharge of at least 
some of the gallstones into the intestines and permits some drainage. 
In the second place, when the gall bladder perforates into an adjacent 
organ, the formation of an ahscess is inevitable. 


COM MEXT 


The bizarre and unusual instances of perforation of the gall bladder 
and migration of gallstone.s may be recalled by stating that gallstones 
have been seen in the pelvis of the kidney, in a persistent urachus, 
in the urinary bladder, in ovarian cyst.s, in a pregnant uterus, in the 


precordial cavity, and in the bronchial tubes, hortunately, hou-ever, 
most gallstones that ai-e sponfaneon.sly discharged from the body are 
either'^ vomited or pas.sed in the feces. The pre.sence of gallstones in 
vomitus or feces does not always indicate the i>re.senee of a fistula. 

The diagnosis of a eholeeysloeiUeric fistula u.sunlly cannot be made 
bv the clhiical history or physical examination. Oeeasionally. the 


fistula can he demonstrate 


d bv roentgenologic e.xamimifion. The pres- 


cue 


e of a fistula does not nei 


essarilv mean that all the gallstone.s have 
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been disebai-ged into tlie intestine. Patients ndio have bad a ebole- 
cystoenteric fistula bare been known to enjoy good bealtb for a long 
time. However, patients wbo have ebronic cbolecystic disease fre- 
quently enjoy a comparative freedom of symptoms for a long time. 
In either case it is not safe to “ob.serve” tbe patients, because a 
cbolangitis and hepatitis frequent!}' will develop, or tbe bile duct or 
tbe fistula will become obstructed, and the subsequent jaundice will 
turn a relatively safe surgical proeediu-e into one that is difficult for 
tbe surgeon and particularly dangerous for tbe patient. 



LUDWIG’S ANGINA 

An Anatomical and Clinical Study With Revieiy of the Literature 
SIanuel Grodinsky, JLD., Omaha, Neb. 

(From the Departments of Anatomy and Suryery, TJnh'crsity of FchrasVa 
College of Medicine) 

I ^HE term Liidwg’s angina lias lieen of ratlier vague significance in 
the minds of most surgeons since tlie first definite description by 
Ludwig (1836). A variety of conditions liavc been described as Lnd- 
M'ig’s angina until the term has largely lost, its significance as a clinical 
entity. In fact, as early as 1892 there was serious debate as to whet her 
its consideration as a clinical entity was justified or not. One of tiio 
most active champions for retention of the name and its recognition as 
an entity was Delorme (1892), while on the other side, equall.v as active, 
was Nelatdn (1892). 

There are records of neek infectious preceding Ludwig’s classic de- 
scription, but most of these are vague and inconclusive. Fothergill’s 
description of “putrid sore throat” (1769) resembles Ludwig’s angina 
only slightly. Gregoi'y (1822), on the oilier hand, described a case 
which ivas undoubtedly one of Ludwig’s angina and quoted similar cases 
by James of Exeter, Ivirldand, and Willis. 

Ludwig himself (1836), after giving his case history, emphasised tlie 
following points: (1) the comparative slight infiammation of tlio Ihroal 
itself; (2) the peculiar “woody” hardness of the cellular tissue, on 
which an impression cannot be made; (3) the hard swelling under the 
tongue and the swelling of the floor of the mouth on the inner liorder 
of the mandible; (4) the well-defined border of hard edema in the neck; 
and (5) the absence of infection in the regional lymph nodes. 

This description has been quoted by several later inve.stigators and 
yet some of them insisted that the primary sjn'cad from the floor of the 
mouth to the submaxillary fossa was by lymphatic.s, and the later .sqiread, 
back to the floor of the mouth and interiorly in the neek. by fa.seial 
planes (Thomas, 1908; .lliiekcston, 1928). This view probably was 
based on the observation that the first demonstrable swelling is often 
in the submaxillary triangle of one or both sides with later .swelling of 
the floor of the mouth. However, the external evidence of swelling is 
hardly proof of the portal of entry or means of transmi.ssion. Further- 
more,' some cases show their fii-st visible swelling in the floor of the 
month and, according to the findings of most investigators, in.-lmiing 
Ludwig, the lymph nodes arc not involved in tin- r>roees.s, 

Davis (1000), Biassingame (IPis'i. Ashhnrst {192.0), Dehart 
Beriwhiil (1933). «h‘‘.s;wea<) was from the floor 
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of the mouth to the submaxillary region of one or both sides by tissue 
planes and not by Ijonphatics. This Auevr mould seem to fit Liidwig’s 
original description as well as the anatomic and clinical findings of 
later investigators. 

If the term Ludwig’s angina is to be retained, as it no doubt will, it 
sbould be used to refer to a specific clinical entity and not to a variety 
of conditions, similar onlj' in minor points or in their end results. From 
a study of the literature in which I have reviewed eighty-six articles 
from 1769 to 1938, including the original article by Ludwig (1836), I 
feel that the term Ludwig’s angina should be resei’ved to refer to those 
cases of infection starting in the floor of the mouth, usually from carious 
lower molar or bicuspid teeth, spreading to the submental and sub- 
maxillary triangles (submandibular space) by fascial planes, and caus- 
ing serious sjunptoms from edema of the tongue and glottis, mediastinitis, 
or toxemia. This definition automatically rules out spread by lymphatics, 
though obviously a periadenitis may lead to secondary fascial plane 
infection. It also practically eliminates the throat, tonsils, and pharynx 
as the seat of the initial lesion. Infections in these structures spread 
by lymphatics, or form retropharjmgeal or lateral pharjmgeal abscesses, 
which in turn spread secondarily to the submandibular space and re- 
semble Ludwig’s angina in the later stages. 


ANATOMY 


In order to fully appreciate the pathologic anatomy of Ludung’s 
angina, one must be familiar with the normal anatomy of the head and 
nook. In a previous article, Holyoke and I (1938) have reviewed the 
literature and given our description of the fasciae and fascial spaces of 
the head, nock, and ad,iaccnt regions based on the study of 75 adult 
cadavers and 5 full-term fetuses by dissection, in,iection, and section 
methods. It may he desirable to review this description at this time. 

Taujcvs of Fascui . — The superficial fascia is a continuous sheet of fatty 
tissue extending from the head and neck into the regions of the thorax, 
shoulders, and axillae. In tlie neck it is a moderately loose layer con- 
taining the platysma muscle in its deep portion. In the face the super- 
ficial fascia is very adherent to the overlying skin and contains the mus- 
cles of exprc,ssion in its deep portion. 

Siipn-ficinl Layer of Deep Fascia: This layer crosses the anterior tri- 


angle of the neck, splits to form the sheath of the sternocleidomastoid 
mnscle. crosses the posterior triangle, splits to form tlie .sheath of the 
trapezius muscle and finally attaches to the spines of the vertebrae in 
the mi<Iline posteriorly. In the midline anteriorly it splits to form the 
Miprastcrnal siiace of Burns, its anterior and posterior leaflets attach- 
ing to the corre.spnnding margins of the sternum. Lateral to the sternum. 
It IS attached inferiorly to the clavicle, aeromiutn. and .spine of the 
scapula. A correspuudiug layer, the superficial layer of deep pectoral 
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digastric muscle, although the two layers may he easily separated. It 
also hecomes attached to the sheaths of the stylohyoid and posterior belly 
of the digastric muscles, and then splits to form the capsule of the suh- 
maxillary salivary gland. This is a completely closed capsule which 
attaches superiorly by two slips to the superficial and deep margins of 
the body of the mandible. Tlic anterior belly of the digastric, the mylo- 
hyoid, the geniohyoid, the genioglossus, and the hyglossus have inde- 
liendcnt sheaths with bony attachments at the attachments of these 
muselcs. (Pigs. 1, 3, 5, 8.) 



ri};. 2. — DlaBianimalic tlrawlnfr of fasciae of neck. Tran.svorse section approximately 
at the level of the sixth cervical vertebra. 


Between tlic angle of the jaw and tlie anterior border of the sterno- 
cleidomastoid nuiselc, the superficial layer of deep fascia splits to form 
the capsule of the parotid gland which in our experience is complete 
on all sides. Prom the body of the mandible, the superficial layer of 
tleep fascia extends superiorly to form the sheath of the masseter mus- 
eie and attaches to the zygoma above. It then continues superiorly over 
the teinjioral muscle as the outer layer of deep temporal fa.seia. At the 
anterior and posterior borders of the mas.setcr, it passes around the cor- 
responding horders of the rainns of the mandible and becomes continnons 
witli the sheaths of the pterygoid muscles, thus completing tlic walls of 
the masticator .s])aee (see below). (Pig.s, 3, 4, S.) 

Middle Layer nf Deep Fancin; This eonsi.sts of three subdivisions, the 
sternohyoid-omohyoid layer, the sternothyroid-thyrohyoid layer, and the 
visceral layer. Tlie former is continuous across the midliiie auteriorly, 
forms the slioatlis of the stm-nohyoid and omohyoid muscles, and attaches 
to tin- ,lpyp snrfaep of the sternoeleidomastoid .sheath, where it forms a 
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pullej between the antei'ior and iiosterior bellies of the omohyoid mus- 
cle. Superiorly it is attached to the hyoid bone and, more laterally, to 
the overlying superficial layer of deep fascia and underlying sterno- 
thyroid-thyrohyoid layer along the superolateral border of the anterior 
belly of the omohyoid muscle. Likewise, in the ])Ostcrior triangle, it is 
attached along the superolateral border of the posterior belly of the 
omohyoid muscle to the superficial layer of deep fascia. Inferiorly this 
layer is attached to the sternum, clavicle, and scapula. A corresponding 
layer, the deep layer of deep pectoral fascia, starts at tlic clavicle, splits 
to form the sheath of the siibelavius muscle, becomes the costoeoracoid 
membrane, splits to form the sheath of the peetoralis minor muscle, and 
becomes the suspensory ligament of the axilla which runs info the axil- 
laiy fascia. (Figs. 1, 2, 6-8.) 



jTjg-. 3 . — Di'agrraniniatic drawing of fasciae of the head and 
posterior section showing tlie relation of the submandibular 
pharyngeal space and Spaces 3 and 4. 
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The sternothyroid-thyrohyoid layer erossc.s (he inidlinc anlcrnirly, 
splits to form the sheath.s of the niu.sclcs indicated in thr nanir. and 
laterally runs into the deep surface of tlic sternoeleidomastoid sheath, 
fusiim iiore with the carotid .sheath. Inferiorly it attaches (.. (he sl.Tinmi 
-md clavicle. Su{)criorly it atlache.s to tlie tiiyroid cortilaee and hyoid 
hone- more laterallv to the superficial layer of deej, faseia and the 
stcrnol..%-oid-omohyoid layer superficially, and the carol.d sheath .le..ply. 

‘> C-S.) 

The visceral fa.scia completely .surrounds (in- ihy,oi-I edand. IraeJ.ea, 
Jj .sophairn-s. Superiorly, it e.x1..nds to the base of the skull on ,h<. 
'^o^viov side, ami to the thyroid cartilaec ami hyo.d hone or, ((„■ ante- 
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rior aud lateral sides. Inferiorly at the root of the neck it fuses with 
tlie alar fascia of the anterior wall of the carotid sheath and becomes 
continuous with the fibrous pericardium covering the heart and great 
vessels of the thorax. It also eontinnes inferiorly as the covering of the 
thoracic portion of the trachea and esophagus, (Figs. 1-8.) 

Deep Layer of Deep Fascia; There are two main subdivisions, the 
alar and prcvertchral fasciae, including the continuations of the latter; 
eg., scalenus, transversalis, and Sihson’s fasciae. 



-1. Fie. 5. 

Fie. 4 — Transvci-.-ic .swlion of .-ulult cmluvor ;it levol of f\artl palate. Superior view. 

Fie. 5.— Tninsvci.m- .sretion of .iiUiU oaaaver Ihioueli the .‘Jviuphv.sis manitilile arui 
till' rpleloUiti. .-!uiwrior view. 


Ihe iilnr fa.sfbi oxltnds niToss ilic luidiiiie posterior to the pharynx, 
osoplmnrps, iiiul visi'cral fasriae, and fuses witii tile prevertebral fascia 
at the tips of the transverse prore.sses to wliich hotii tiiese layers are 
attaehed. It then passes anteroiatcraily to form the medial wall of 
the earotid sheath, fu.siiig with the sternotliyroid layer and tlic deep 
•suriaee nl the slernoeleidoiuastuid .sheath. It also forms tlic posterior 
and iatend walls of die eartdid sheath, again fusing with the deep 
siiriaee of the sternoeleidomnstoid .sheath and thus forming a complete 
siieatii o! alar fascia, the earotid .sheath. Po.steriorly. helween tlie trans- 
vei-se !mH.esse.s. the alar fas, da extends from the ha.se of the .skull to 

tnately fused with the viseei-a! fascia. (Figs. 1-7.) 
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The prevertehral layer lies just anterior to the bodies of tlie vertebrae 
from the base of the slrull to the coccyx. In tlie neck it extends laterally 
to the tips of the transverse processes where it is fused botli to these 
processes and to the alar fascia. Lateral to tlie transverse processes, it 
becomes the scalenus fascia which forms the sheaths of tlie sealeni, 
splenius capitus, levator scapulae, and the other deep muscles of the 
back of the neck, and finally attaches to the spines of tlie vertebrae. 
Inferolaterally the scalenus fascia, after giving origin to the axillary 
sheath enclosing the axillary vessels and brachial plexus, attaches to the 
first and second ribs. In the thoi'aeic and abdominal regions, the lateral 
extension of the prevertehral fascia becomes the extrapleuroperitoneal or 
transversalis fascia. Over the dome of the pleura, it is identical with the 
laj'er often described as Sibson’s fascia. (Figs. 1-7.) 



Fascial Spaces.— The superficial .space (1) is the potential .space be- 
tween the skin and deep fascia; ll.at is, within the superficial fa.scin. It 
is the scat of superficial eellnlitis and is continuous from region to 
re-ion • in this case, from head to neck and trunk. In the neck it rnny 
be'subdivided into sui>erfieial and deep portions l.y the plalysma mus- 
cle,' both divisions being fairly loose and allowing rather large accumu- 
lations of fluids. (Figs. 1-8.) 

n.en Fascial 8>ier.s-: These may l,e considered under two headings: 
those of the infrahyoid region and those of tlie .s«,,rahyouJ region. 1-or 




GRODINSKY: bUDWlc’S AKGINA 


685 


convenience we have roughly divided the infrahyoid spaces into those 
of the anterior and posterior triangles, the former being designated by 
numerals and the latter by corresponding numerals followed bj’^ the 
letter A. 

Of the infrahyoid spaces, Space 2 is tlie potential space between the 
superficial layer of deep fascia and the deep layer* of the sternothju’oid- 
thyrohyoid sheath. It contains, tlierefore, the sternohyoid-omohyoid 
muscles with their sheaths and the sternothyroid-tliyrohyoid muscles 
with the anterior layer of their sheaths. The extent of the space was 
demonstvatecl by infections of gelatin colored with India ink, as well as 
])y study of dissections and sections. It is continuous across the mid- 
line and is blind laterally where the sternohyoid and sternothyroid layers 
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-Transv(>r.«i‘ .^I'ction of juiull c;ulaver tiirotiBh the root of the nock. Superior 

view. 


fuse to the deep .surface of the .steinocleidomastoid. It is also blind 
su]wr)orly at the liyoiil bone, supcrolat orally along the superolateral 
border of the antei-ior belly of tlie omohyoid, and infcrioriy at the 
slornmn and elaviele. The most frequent c-xtensions of injeeted masses 
from this space were along the pulley of the omohyoid to Space 2ri, 
superricially into Space 1, and deeply into Space 3. (Pigs. 1, 2, 6-8.) 

H])aec 2.1. between the snperfieial layer of deep fascia and the sheath 
of the posterior belly of the omohyoid musele, is blind anteriorly at the 
pulley, posteriorly at the in.serlion of the omohyoid (po.sterior hclly) 
posterosupeviorly along the postmwnperior border of that, mu.selo and 
niienorly at the elaviele. The most common extensions from this space 
W.*re along the pnlley into Space 2, and into .Spaee.s I and 4A. (Pig. 7.) 
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The prevertebral lawyer lies jnst anterior to tlic bodies of the vertebrae 
from the base of the slmll to the coccyx. In tlic neck it extends laterally 
to the tips of the transverse processes where it is fused both to these 
processes and to the alar faseia. Lateral to the transverse processes, it 
becomes the scalenus faseia which forms the sheaths of the sealeni, 
splenius capitus, levator scapulae, and the other deep muscles of the 
back of the neck, and finallj’ attaches to tlie spines of tlie vertebrae. 
Inferolaterally the scalenus faseia, after giving origin to the axillary 
sheath enclosing the axillary vessels and brachial plexus, attaches to the 
first and second ribs. In the thoracic and abdominal regions, the lateral 
extension of tJie preveitebral fascia becomes the extrapleuroperitoneal or 
transversalis fascia. Over the dome of the pleura, it is identical with the 
layer often described as Siljson’s faseia. (Figs. 1-7.) 



Fascial Spaces . — The superficial space (1) is the potential space be- 
tween the skin ajid deep faseia ; that is, within the superficial faseia. It 
is the seat of superficial cellulitis and is continuous from region to 
reo-ion- in this case, from head to neck and trunk. In the nock it may 
be°subdivided into superficial and deej) portions by the phitysma mus- 
cle, both divisions being fairly loose and allowing rather large accumu- 
lations of fluids. (Figs. 1-8.) 

Decn Fascial Spaces: These may be considered under two Jieadmp: 
tl^e of the infrahyoid region and those of tlie suprahyoid region, for 
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mediastinum. It is because of the latter relationship that it is often 
called the “danger space.” There was veiy little tendener for injected 
masses to spread beyond this space, the most common being into Space 
4A. However, extension did occur from other spaces into this space, 
especially from Space 3. It is in this way that Ludwig’s infection and 
retropharyngeal abscesses find their way into the posterior mediastinum. 
(Figs. 1-7.) 

Space 4 A is the potential space between the superficial layer of deep 
fascia and the scalenus fascia. In the subclavian triangle it lies between 
the sheath of the posterior belly of the omohyoid muscle and the scalenus 
fascia. This space is continuous with the axilla, hut a rather dense fattj’ 
pad between the clavicle and the first rib makes this communication less 
free. (Figs. 2-7.) 



Kif,'. !). — DiaKraiiiiiiatIc drauifitr of median .■:agiUal .section sliowing ttic collection 
<if injeclloii mas.xe.*! between Kubmental muscles and particularly the extension ot the 
ma-ss between t!ie genioglossus and geniohyoid muscles toward the epiglottis. 


.Space .7 is tlic poienlial space between the prevcrtebral fascia and Ihc 
luidics of tile vertebrae. It extends from the base of the skull to the 
coccyx and i.s limited laterally by the attachment of the prevevtehral 
fiiscia to the transverse processes. This is the space involved in Inber- 
ciilosis of the vertebral iKKlic.s, resulting in cold abscesses which extend 
iiiferiorly along nuiseles taking origin from the vertebral bodies (psoas 
.•ihs(*esst. There wiis very little tendency for injected masses to rupture 
ihi’outrh the Willis of this s])aep into Spaces 4, 4A, and oA. (Pigs. 1-7.) 

SpiiiH' .I.l. jiosterior to the seiilenus fascia, lies liefween the deep mus- 
cles of the iiaelv of the neck. Infections within it exlciul superiorly ;ind 
micriorly iilong these muscles, thus sometimes traveling great di.slances. 
tl'ies. 2. 4-7.) 


in lio- Miiiraii.void iv-rion are the masticator, temporal, parotid, 
ialcrai iibaryugcal ami siihmaminnilar spaces. The masticator space 
IS lunmiied by the siiperficial lajmr of deep fnsciii which, after form- 
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Space 3 is tiie jjoteiitial space between the vhceral fascia on tlie one 
luuid and the sternothyroid layer, cai’otid sheath, and alar fascia on the 
otiier. It tluis has anterioi', lateral, and posterior portions, all continu- 
ous. On the posterior side, it extends from the base of the slrall to the 
level of tlie seventli cervical vertebra, where it is shut off by the close 
fusion of the visceral and alar layers. On the anterior side, it extends 
from the thyroid cartilage to the upper border of the arch of the aorta 
(fourth thoracic vertebra), where it is shut oft’ by dense adhesions be- 
tween the fibrous pericardium and the sternum. Laterally, this space is 
blind at the root of the neck where there arc dense adhesions between 
the alar and visceral fasciae around tlie inferior thyroid arteries. In- 
jected masses tended to I'emain localized within Space 3, but, when 
spread did occur, it was usuallj' into Spaces 2, 4, and inferiorly into the 
superior mediastinum slightly lower than the normal limits of the space. 
This is of special importance in Ludwig’s angina. (Figs. 1-7.) 



Sli base of tongue ami posterior nares. 


PiV. S. — Frontal section of full term fetus tliroiish 

Anterior view. 

Space 3.4 is the potential space witJiin the carotid slieath. Priimiry 
injections into this space were usually limited closely to the region of 
injection, but in some eases the ma.'-.ses e.vtemlcd as high as the li.void bone 
and as low as the root of the neck, beyond which levels tlie elo.se adher- 
ence of the sheath to the contained structures tnade inrther .spi ead im- 
possible The space therefore bears little relation to infections of tlic 
head and neck except those associated with thrombosis within the inter- 
nal jngidar vein and with the Ij-mph nodes lying within the sheath, 

^^S'etl'^often referred to as the “danger space,” i.s the hose areolai- 
snace between the alar and preverfcbral fasciae. It i-s limited laterally 
w ere these lavers fuse at the tips of the transvei.ie proee.ssc. It c.xtcnd.s 
to'tho taso of the and Mcnoriy ll» l-cr.or 
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liyoglossus and superior pharyngeal constrictor muscles, the latter cov- 
ered by visceral fascia. Thus, a group of potential spaces, all com- 
municating, is established between the submental muscles, crossing the 
midline and extending deep to the capsule of the submaxillary salivary 
gland, superolatcrally, to become continuous with the lateral pharyngeal 
.space. This group of spaces, collectively making up the submandibular 
space, is limited inferiorly at the hyoid bone where the submental mus- 
cles and their sheatlis attach ; and inferolaterally at the inferior borders 
of the styloliyoid and posterior belly of the digastric muscles, the sheaths 
wliieh are attached to the superficial layer of deep fascia superficially and 
the carotid .sheath deeply. (Figs. 3, 5, 8.) 

Injections made through the mucous membrane of the floor of the 
mouth anywhere from the midline anteriorly to the anterior tonsillar 
pillar posteriorly passed into the submandibular space. Tlie more ante- 
rior injections first passed between the submental muscles and then 
spread laterally toward the lateral pliaryngeal space deep to the sub- 
niaxillary salivary gland. The more posterior injections passed into the 
lateral pharyngeal space more quieldy. Prom the lateral pharyngeal 
space, the injeelioiis often passed into Space 3, from wliere they some- 
times .spread to the superior mediastinum or broke through the alar 
fascia and extended down Space 4 to tlie posterior mediastinum. A 
similar extension of infection is one of the causes of fatal outcome in 
Ludwig's angina. In addition, there was usually submucous extension 
within the floor of the month, forming, with sufficient pressure, a lioi’se- 
shoe-.shapcd elevation around the base of the tongue and extending back 
as far as the tonsillar i)illars, pharyn.x, and laryinx. A similar spread 
of infection and the accompanying swelling give the basis for the anginal 
symptoms in Ludwig's angina, often .sufficient to produce fatal suffoca- 
tion, The commoue.st rupture tlirough the walls of the submandibular 
•space was through or around tlie submaxillary cap.sule to the superficial 
tissues (Space 1) of Ihe neck and face. Deeper breaks occurred laterally 
into the sbeatb of the sternocleidoma-stoid muscle and inferiorly, through 
tiie attachment of the .stylohyoid and digastric slieatlis to the carotid 
sheath, into Spaces 2 and 3 along the .sternothyroid and sternohyoid nnis- 
cles. These extensions aecounf for tlie swelling in Ludwig's angina e.x- 
toiuliiig to the chiviele ami np over tlie face. A fairly common extension 
was between tlie geiiioglossii.s and genioliyoid muscles posteroinferiorly 
to the region of the epiglottis where the ma.ss appeared siibiiiucously 
(Fig. '.It, A similar spread of inlVetion would certainly be an important 
eause of edomn of the glottis which is often the cause of death in Lud- 
wig’s angina. 

" i:tioi.ogy 

The great majority of eases of true Ludwig's angina originates from 
em-imis teeth, (he infection of which erodes through (ho tliiuncst portion 
ot tlie iiiniidiblc. Since this is on the anterior (labial) side for the front 
1'"";, « IMI, 

laati/ntuni is .snpertiendly at the gum.s for the former, but deeper in 
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me: the siieath of the masseter muscle, passes around tlie anterior 
and posterior borders of the ramus of the mandible and becomes 
continuous ^vitJi the sheaths of tlie pterygoid muscles. The space thus 
contains the masseter muscle, the external and internal pterygoid 
muscles, and the I’amus of the mandible. It is closed on all sides 
except supei’iorly, where it is in relation ivith the temporal space, 
deep to tlie deep temporal fascia. Injections into either space spread 
to tlie other and, under increased pressure, ruptured either superficially 
tlirough tlie masseter sheath or deeply into the parotid space or lateral 
pliaryngeal and submandibular spaces. The parotid space was found 
to be a completely closed space formed by a split of the superficial layer 
of deep fascia and occupied by the parotid gland, external carotid 
artery, and posterior facial vein. Injections into this space showed 
infiltration into the substance of tlie gland and ruptures through the 
capsule; superficially with subcutaneous collections and deeply with 
extensions into the masticator, lateral pharjmgeal, and submandibular 
spaces. Such collections in the submandibular space could in the later 
stages resemble Ludwig’s angma even though the original infection was 
far z’emoved from the floor of the mouth. (Pigs. S, 4, S.) 

The lateral pharyngeal space is an important fascial space of the 
head which is bounded by the pharynx, medially ; the styloid muscles and 
carotid sheath, posteriorly ; the parotid gland, posterolaterally ; the man- 
dible, pterygoids, and masseter, anterolaterally ; and the pterygoman- 
dibular raphe, anteriorly. Superiorly, it extends to the base of the 
slcull and, inferiorly, it is shut off from the neck by the attachment of 
the submaxillary capsule to the sheaths of the stylohjmid and the poste- 


rior belly of the digastric muscles. Inferomedially, it communicates 
freely with the submandibular space deep to the szjbmaxillary capsule. 
Posteromedially, it comminiicates with Space 3. Injections made tlirough 
the palatine tonsil and lateral pharjmgeal wall went directly into the 
lateral pharyngeal siiace. Prom here, tlie injected masses spread easily 
into Space 3 and, in some cases, ruptiu'ed throngh the alar fascia into 
“danger space” 4. Extension into the submandibular space took place 
freely. The lateral pharyngeal space is therefore infected from tonsillar 
abscesses, from retropharyngeal abscesses involving Space 3, and sec- 
ondarily from the floor of the month through the submandibular space. 
Likewise, infections in this space may spread to the submandibular space 
and, in the later stages, resemble true Ludwig’s angina. (Pigs. 3-8.) 


The submandibular space is most important m the cojisidci'ation of 
Ludwig’s angina. We have coined the term submandibular space to 
include the regions of the submental and submaxilJary triangles lying 
between the mneons membrane of the floor of the month and the supor- 
fieinl layer of deep fascia over fliese regions. It thus encloses the suh- 
liumml and snbmaxillaiy salivary glands (the latter in a complete cap- 
Zl) the -enioglossus, geniohyoid, tnylohyoid, and digastric (anterior 
r Iv) muscles The floor or deep waU of this space is made up of the 
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biliatioii of tiic two may be used. The midliiie incision is indicated in 
obvious collections in the submental region, but often it fails to drain 
adequately more laterally lying collections. The lateral incision is more 
effective in the majority of cases and may be well combined with the 
median incision. In any event, the opening must be carried deeply to 
the mucous membrane of the floor of the mouth. Little or no pus may 
be obtained but beneficial release of pressure will result, and pus may 
appear in the wound a little later. In the midline the incision passes 
between tlie submental muscles of each side — anterior belly of the digas- 
tric, myloliyoid, geniohyoid, and gcnioglossus — a separation being made 
laterally in each plane to drain that particular level. In the lateral in- 
cision the procedure must include the displacement or excision (Rehn, 
1922; Linsay, 1923-4; Colp, 1933; Ramsdcll, 1934) of the submaxillaiy 
salivary gland, incision through the mylohyoid muscle, and separation 
of the muscle planc-s medially. A comhination of sharp and blunt dis- 
.srcrion is safest, {Pigs, 1, 3, 5, 8.) 


CASE KEPORTS 


(’.\RE 3. — A. G. (TJnivorsitj- llospitnl ICo, 5tOS5), niale, aged 17 years, was ad- 
ssiiUcd witli tiigti temperature (305° to 10G“ F.), rapid pulse (120 to 150), and 
(Icliritmi. Nine days proviou.sly he liad suffered a severe chill followed by high fever 
wideh subsided two day.s later. Ills only complaint at this time was backache. The 
next day Ids temperature rose to 10t° F. and he complained of pain in tive left knee. 
Five day.« later he complained for the first time of toothache on the right side; Ids 
lempcrature rose to 105° F. and he became delirious. The day before cntr.ance, six 
upi>er and lower right molar and liicuspid teetli were removed, the teeth being loose 
and described as being “just lifted right out.” 

Physical e.xaminalion showed a well-developed young man, acutely ill and in a 
somicomatose state. There were six bleeding sockets of recently extracted teeth in the 
riglit lower and upper jaws. Tiiere was nuxlerato .swelling of the submaxillary tri- 
angle and some swelling over the loft .sternoclavicular joint. 

Laboratory examination; Red blood cells, -l.li.lOjOOO; Ilgb., S4 per cent; and white 
Idood cells, 21,050. Frinc sliowcd 2s- allanidii. Blood culture positive for hemolytic 
.s'(tip/iw!ococciiS niircii.r. 

Course; Patient was given a transfusion of 500 e.e. of blood :rad supportive treat- 
ment, bill died d.ay after ad mitt mice. 

Autopsy; O.Ueomyclitis of riglil maxilla and mandible witl; extension by con- 
liiuiily to subimindibular space. Space and the sujierior mediastinnin, Mct'a.static 
idi-rcsscs in left steriiochiviciilar joint, chest wall, .and most of internal viscera. 


('rtwmciiL— -This vase [tiv-sojits llic picUu'e of a rapidly spreading in- 
IVidion, starling in the lower right molar and bicuspid teeth, extending 
tluougb tlic floor of the mouth by conliiinity to (he sulmmmlibular 
simw, from there rapidly into Space 3, and then inferiorly into the 
supvvmv mediaslimni!. The rapidiiy of the spread and aiisence of an 
mflamiiv.Uwy wali were no doiilii re.spnnsihle for tlie absence of marked 
svudlmg of tlu- floor of tSie mouth and of anginaj .symptoms. Meauwlnlc 

I a- mleehon mvaded tlu- blood strea.u and gave rise to numerous 
met;ist;aie absec.sses. 
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the sublingual tissues, related to the mandibular canal, for the latter 
(Moty, 1892; Novitzky, 1935). The result is a spreading cellulitis along 
the routes already described (Pigs. 1-9). A similar infection may result 
from scratches and wounds of the mucous membrane of the floor of the 
mouth, allowing direct access of pathogenic bacteria. The latter are 
usually the common pyogenes, streptoeoeei, and staphylococci, but other 
mouth inhabitants such as Vincent’s organisms and the spirochete group 
may be primary or secondary invaders. The majority of cases of true 
Ludwig’s angina occurs in adults. Those cases described as occurring 
in infants and children no doubt originate in the nose and throat, spread 
by Ijunphaties, and are not true eases of Ludwig’s angina. 


CLTNICAL COURSE 


Following a history of SAvelling of the gums about the lower molar 
teeth which may or may not be accompanied by pain, the patient devel- 
ops a fever which may be preceded by a chill. The temperature ma.v 
vary from 99 to 105° F. An external swelling soon appears. This at 
first involves only the submaxillary triangle on that side or may start in 
the midline in the submental region; but, if not treated promptly, it 
soon spreads across the midline to the other side, superiorly over the 
face, and inferiorly to the sternum and clavicle. The submaxillary and 
submental s^velling is characteristically “woody” hard, indicating the 
presence of deep inflammatory reaction under pressure, Avith or Avithout 
free pus. The extensions superiorly and inferiorly may be superficial 
or deep according to the points of rupture through the Avails of the sub- 
mandibular space. The patient experiences difficulty in opening tlic 
moutli. The floor of the mouth becomes SAvollen and indurated; the 
tongue becomes sAvollen and eleA’ated so as to touch the roof of the mouth 
and block the fauces. The respirations may become difficult and labored. 
If no relief is obtained, death results from suffocation due to the swell- 
ing of the floor of the mouth and tongue, or edema of the glottis, or 
both; or from mediastinitis, the spread occurring from the subman- 
dibular space to the lateral pharyngeal space and then to Spaces 3, oi- 
4, or both, as indicated above (Figs. 1-9). Death also may occur from 
septicemia or aspiration pneumonia. 

There is considerable Amriation in the acuteness and A-irulcnee of (lie.se 
cases, some being very fulminating and rapidly fatal and others of less 
severity or relatively benign. 

TRE.ATMENT 


The sheet anchor of fi’eatment consists in early and adispiate drainage. 
Since death u.sually results from suffocation due to pressure oi- froni 
e.xtension of the infection to the mediastinum, it is oinioiis that early 
and proper incision oft'cr.s the he.st hope of relieving pre.ssure and fuv- 
ventin- extension of the infection. Incision may he made vert i, -ally in 
the midline or transversely below the body of the manddile, or a com- 
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liinatioii of the two may be used. The midline incision is indicated in 
obvious collections in the submental region, but often it fails to drain 
adequately more laterally lying collections. The lateral incision is more 
effective in the majority of cases and may be well combined with tlie 
median incision. In anj* event, the opening must be carried deeply to 
tlie mucous membrane of the floor of the mouth. Little or no pus may 
be obtained but beneficial release of pressure will result, and pus may 
appear in the wound a little later. In the midline the incision passes 
lietween the submental muscles of each side — anterior belly of the digas- 
tric, mylohyoid, genioh 3 ’oid, and gcnioglossus — a separation being made 
laterally in each plane to drain that particular level. In the lateral in- 
cision the procedure must include the displacement or excision (Kehn, 
1922; Linsaj', 1923-4; Colp, 1933; Ramsdell, 1934) of the submaxillary 
salivary gland, incision through the m.ylolpvoid muscle, and separation 
of the muscle planes mcdiall.y. A combination of sharp and blunt dis- 
section is safest. (Figs. 1, 3, 5, 8.) 


CASE REPORTS 


Ca.se 1. — A. G. (University Hospital Ko. 540S6), male, aged 17 years, vas ad- 
mitted with liigli temperature (105° to 106° F.), rapid pulse (120 to 150), and 
delirium. Nine days previously he had suffered a severe chill followed by high fever 
which subsided two days later. Ilis only complaint at this time was backache. The 
next day ids temperature rose to 104° P. and he complained of pain in the left knee. 
Five days later he complained for the first time of tootliache on the right side; his 
temperature rose to 105° F. and he became delirious. The day before entrance, six 
tipper and lower right molar and bicuspid teeth were removed, tlie teeth being loose 
and described as being "just lifted right out.’’ 

Physical e.vamination showed a well-developed young man, acutely ill and in a 
.'iemicomatoFC state. There were six bleeding sockets of recently extracted teeth in the 
right lower and upper jaws. There was moderate swelling of the submaxillary tri- 
angle and some swelling over the left sternoclavicular joint. 

Laboratory c.xaminatioii: Bed blood colli--, 4,0.50,000; Hgb., S4 per cent; and white 
blood cells, 2-1,050. Urine showed 2-t- albumin. Blood culture positive for hemolytic 
■S/a/ilii/lococciis rturcus. 

Course: Patient was given a transfusion of 500 c.c. of blood and supportive treat- 
mon(, but died day after admittance. 

Autopsy: Osteomyelitis of right ra.-ixilla and mandible with extension by con- 
liuuity to sul)mandibvdav space, SpTwe .0, and the superior mediastinum. Metastatic 
;iliM'csse.s in left stornoelavicular joint, chest wall, and most of internal vmccra. 


f'ominoif.— This ease pveseuls the picture of a rapidly spreading in- 
I'eefion, starling in tlie lower right molar and bicuspid toctb, exlcnding 
tlirougli the floor of Die moutli by continuity to the submandibular 
space, from there rajiidly into S]>acc 3, and then inferiorlv into the 
■superior mediastinum. The rapidity of the S])re;id and absmicc of an 
inflammatory wall were no doubt re.siton.sil.ilc for the absence of marked 
swelling of tlio floor of tlie month and of anginal sym])toms. Meanwhile 

■ i„v,„I„l ,1,, .u-cam a, Hi gave rise to m,„,er„„s 

metastatic ah.sccsscs. 
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Case 2.-0. H. (ITnirersity Hospital No. 31713 and No. 32160), male, aged 23 
.years, entered the liospital complaining- of painful swelling under left side of lower 
jaw, inability to open his mouth, and fever. Illness began four weeks previously with 
a swelling below the angle of the lower jaw which was not painful during the first 
week, but which became progressively more painful until a few da.vs before entrance 
when there was a sudden additional increase in pain and .swelling. Since the onset, 
it had become more and nmre difficult for him to open his mouth. 

E.\-amiiiation on entrance showed a swelling on the left side of the face and neck 
involving chiefly the submaxillary triangle, but extending over the body and r.amus 
of the mandible superiorl.v and halfway to the clavicle inferiorlv. Tlie swelling W'as 
firm, indurated, and moderately tender. The jaw could not be opened. The tempera- 
ture was 101° F., puhse SO, and respirations 22. Tiie teeth could not be examined on 
account of inability to open the mouth, but patient gave history of long-standing 
tooth patholog.v. 

Laboratory findings: White blood cells, 10,800, with 72 per cent poiymorphonu- 
clears. X-ray showed osteomyelitis of jaw below left second and third molar teeth. 

Course and treatment; On the day after admission external incision was made 
througli a small area of fluctuation in the submaxillarv swelling and a rubber drain 
inserted. Free pus was obtained which showed Slaphylococciis aureus on culture. Six 
days later three additional incisions were made in the neck for drainage. Eight days 
later tlie jaws were pried open and the lower left second and third molars were re- 
moved. One week later incisions were made over the ramus of the mandible ami 
lower in the neck for drainage purposes. A few days later the patient was dismissed 
from the hospital, invproved. He was readmitted to the hospital one week later and 
an incision was made over tlie ramus of tlie mandible from the car to the level of the 
thyroid cartilage. No free pus was obtained. One month later an additional incision 
was made posterior to the previous one. A small amount of free pus was obtained. 
Final operation was done one week later with incision posterior to former incisions, 
wide exposure, and biunt dissection deepl.v. From tliis time on, patient made a 
gradual recovery and left the hospital with wounds almost liealed three weeks after 
readmission. 


Comment . — Tliis ease presents a pietnre of true Ludwig’s angina of 
moderate virulence, starting, as usual, from carious loivcr molar tectJ) 
and extending to the submandibular space from the floor of the month. 
The infection broke through the deep fascia and spread superficially over 
the face and lower neck. It also spread posterosuperiorl.v to tlio lateral 
pharyngeal space. There was apparently no mediastinal involvement. 
There was the itsual swelling in the floor of the mouth and difficulty in 
opening the jaw. The numerous opei’ations are evidmeo of a failure to 
appreciate the anatomic spaces and tissues involved, and of tlie rc.snlting 
insufficient and unwisely placed incisions for drainage, altliongh recovery 
eventually ensued. 


Case 3.— E. A. (University Hospital No. 60137), male, aged 23 rears, entered the 
hospital complaining of swelling and pain of the right lower jaw, of six weeks’ dura- 
tion Patient had a cold six weeks before entrance, whieii was improving when his 
riaht iaw neck, and foce swelled .snddenly, over night. There was progressive dif- 
flcultv in opening the month. Two days previous to on.<^et of the swelling, ho had con- 
ifed his dentist on account of pain and srvclling over a nonorupted lower right 
•ednm tooth The dentist ‘-seared” the gum with an electric needle. About two 
'”i.c later the wisdon. and first molar teeth (lower right) were extracted nader 
St atsfficsS in a local hospital, and he was discharged after ten days with the 
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oxternal swelling well down but the gum still swollen. There was some drainage 
from a small shin incision over the angle of the jaw, made at the time of extraction. 
The external swelling with associated pain returned three days after discharge from 
the hospital. The external wound margins were spread and the patient was sent to the 
University Hospital. 

Examination on entrance showed a hard, indurated swelling of the right sub- 
maxillary region extending superiorly over the mandible and inferiorly to about the 
level of the thyroid cartilage. It was very tender. Thick, yellow pus could be ex- 
pre.'sed from the small incision over the angle of the jaw. Culture showed Staphylo- 
cocciis aureus. Temperature was 100° F., pulse 92, and respirations 15. 

Laboratorv findings: IVliite blood count 8,600 with 48 seg. and 30 staff. X-ray 
showed rarefaction, about 2 by 4 cm. in area, in the right side of the body of the 
mandible under the extracted molar teeth, with questionable sequestration. 

Course and treatment: Two additional small incisions were made, one over the 
body of the mandible and the other below the body of the mandible. There was rather 
free drainage of pus with reduction in the swelling and pain. The temperature and 
pulse are now practically normal, but I doubt if the patient will avoid further sur- 
gery, in view of tlic sequestration and the small inadequate incisions. 

Com 111 cjif.— This is a rather typical history of Ludwig’s angina of 
moderate virulence treated inadcciuately by small incisions, nmviselj' 
placed. The treatment has been .sufficient to control the original acute 
symptoms and prevent dangerous spread to the mediastinum, but insuf- 
ficient to give prompt and complete recovery. 

C.VSE 4. — R. V. (University Hospital Ko. 56297), female, aged 21 years, entered 
I he hospital complaining of swelling and pain of the right lower jaw, fever, and 
(lifTiculty in swallowing. Two days previously slic noted a painless swelling in the 
region of the lower right, third molnr tooth. Her dentist refused to extract until the 
swelling .subsided. The .swelling then became very painful, and the patient experi- 
enced difficulty in opouing the mouth and swallowing. The day before entrance she 
bad a severe chili and rise in temperature. 

Examination on entrance revealed an indurated, boardlilie .^welling over the right 
submaxillary region, whicli extended across the midlino anteriorly, over the angle of 
the jaw to tiic ear superiorly, and to the clavicle inferiorly. The mouth could be 
opened .i\ist 1 or 2 cm., revealing a swollen floor and an elevation of the tongue. The 
throat could not he vi.-;ua!ized. Temperature w.a.s 101° F., pulse 96, and respirations 
22. X-ray showed an area of rarefaction about the right lower second and third 
molar teeth (the latter impacted). 

Cour.^e and treatment: The first operation, performed the d.ay after entrance 
consisted of romoviil of the lower right second and third molar teeth with establish- 
ment of internal drainage, care being t:ikpn to prevent aspiration of blood and pus 
into the lungs. In the second operation, done fotir duy.s later, a midline incision was 
made tlwougli tlie skin and superficial fascia and the deeper struefurcs were separated 
with a homostat (lown to the tl.mr of the nimilh, releasing (hick, foul-smcliing pns. 
llie third operation was done two weeks later with incision transversely to the right 
and below tlio previous midbne inei.«ion. Xo free pus was obtained. There was 
gradual rodnetion in temperature, swelling, and induration. Patient was dismiss^ 


outmcn/.- II,,. almve ease presents a rather typical case of Ln(lvviw'.s 
.mgitu treiiteil mlequately In- lulenial aiul external drainage Tlie in 
ternal and nndhne extermtl drainage wa.s efiective in reducing the swell- 
mg attd eans.ng a snbstdettec of the general .symptoms, but the appear- 
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anee or persistence of an indurated area farther laterally made an addi- 
tional lateral incision necessary. Although no free pus was obtained here, 
the lesult u'as to hasten the convalescence and final recovery. 


SUMMARY AND CONCLUSIONS 

1. Ludwig s angina is a clinical entity resulting from sjiread of infec- 
tion from the floor of the mouth by fascial planes. 

2. The spread from the floor of the mouth occurs into the submandibu- 
lar space, deep to the superficial layer of deep cervical fascia. Further 
spread may take place by rupture through the Avails of this space super- 
ficially into the face and lou'er neck ( Space 1 ) , or deeply into the neck 
(Spaces 2 and 3). 

3. Extensions may occur fi-om the submandibular space deep to the 
submaxiilaiy gland capsule to the lateral pbarjmgeal space. Prom here, 
the infection may spread to Space 3 by direct continuitj', or through the 
alar fascia to the danger Space 4. Prom Space 3 the infection may ex- 
tend to the superior mediastinum and from Space 4 to the posterior 
mediastinum. 

4. Death from Ludwig’s angina occurs either from suffocation due to 
edema of the floor of the mouth, tongue, and glottis ; or from mediastinitis 
due to spread through the above mentioned spaces. Septicemia and 
aspiration pneumonia may be terminal. 

5. The usual foci are the loAver molar or bicuspid teeth, althougli 
scratches or wounds in the mucous membrane of the floor of the mouth 
may be the portals of entry. 

6. Streptococci and staph 3 dococci are the commonest organisms respon- 
sible, but Vincent’s organisms and the common spirochetal inhabitants 
of the mouth ma.A^ be primary or secondary invaders. 

7. Infections starting from the nose and throat raa,y spread into the 
retrophai'Amgeal and lateral phaiyngeal spaces or ma.A^ extend into the 
neck by Ijunphatics. They should not be classified as cases of true Lud- 
wig’s angina, although thej'^ maj* I’esemblc it in their later manifestations. 

8. The clinical characteristics of true LudAvig’s angina include eonsti- 
tiilional SA-mptoms (chills, fever, etc.) and local findings. The latter con- 
.sist of boardlike SAvelling of the neck centeri}ig about one or both sub- 
ma.xillary triangles and the submental triangle (submandibular space), 
elevation of the floor of the mouth and tongue, and difficulty in opening 
the mouth, speaking, and swailoAving. 

9. Treatment consists of adequate and proper surgical drainage, in- 
stituted as soon as the diagnosis is made. 
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ance or persistence of an indurated area farther laterally made aii addi- 
tional lateral incision necessary. Although no free pns was obtained here, 
the result was to hasten the convaleseeirce and final recovery. 

SUMMARY AND CONCLUSIONS 

1. Ludwig’s angina is a clinical entity resulting from spread of infec- 
tion from the floor of the mouth by fascial planes. 

2. The spread from the floor of the mouth occurs into the submandibu- 
lar space, deep to the superficial lasmr of deep cervical fascia. Further 
spread may take place by rupture through the walls of tliis space super- 
ficially into the face and lower neck (Space 1), or deeply into the neck 
(Spaces 2 and 3). 

3. Extensions may occur from the submandibular space deep to the 
submaxillary gland capsule to the lateral pharjmgeal space. Prom here, 
the infection may spread to Space 3 by direct continuity, or through the 
alar fascia to the danger Space 4. Prom Space 3 the infection may ex- 
tend to the superior mediastinum and from Space 4 to the posterior 
mediastinum. 

4. Death from Ludwig ’s angina occurs either from suffocation due to 
edema of the floor of the mouth, tongue, and glottis ; or from mediastinitis 
due to spread through the above mentioned spaces. Septicemia and 
aspiration pneumonia may be tei’minal. 

5. The usual foci are the lower molar or bicuspid teeth, altliough 
scratches or wounds in the mucous membrane of the floor of the mouth 
may be the portals of entry. 

6. Streptococci and staphylococci are the commonest oi'ganisms respon- 
sible, but Vincent’s organisms and the common spirochetal inhabitants 
of the mouth may be primary or secondary invaders. 

7. Infections starting from the nose and throat may spread into tlie 
retropharjuigeal and lateral pharyngeal spaces or may extend into the 
neck by Ijunphatics. They should not be classified as cases of tnic Lud- 
wig’s angina, although they may resemble it in their later manifestations. 

S. The clinical characteristics of true Ludwig’s angina include consti- 
tutional symptoms (chills, fever, etc.) and local findings. The latter con- 
sist of boardlike swelling of tlie neck centering about one or botii sub- 
maxillary triangles and the submental triangle (submandibular space), 
elevation of the floor of the month and tongue, and difficulty in opening 
the mouth, speaking, and swallowing. 

9. Treatment consists of adequate and propci' siirgicnl drainage, in- 
stituted as soon as the diagnosis is made. 
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THE SUKGERY OF THE TEJIPOROMANDIBULAH JOINT 

Ckcii. P. G. Wakei.ev,^ D.Sc., P.R.G.S., F.K.S.E., P.A.O.S., F.R.A.C.S., 

Loxdox, Exgeaxd 

A S C01\IPAKEO with other Domls in the ])0(3y, tlie temporoman- 
diimlar joint is in many ways unique. It is a small joint wliicli 
is in constant use, is frequently traumatized, and, yet, on the whole, is 
subject to few pathologic lesions requiring surgical interference. The 
joint itself is a comidieated one, owing to the fact that it contains an 
interartieular iibroeartilagc which divides the joint cavity into two 
separate compartTuents (Fig. 1). In the upper joint a gliding move- 
ment occurs, Avliilc in the lower, the movement is of a hinge character. 
The interartieular disk is of great importance for it may be torn or 
dislocated as the result of trauma. The disk itself is a thin, oval plate 
of fibroeartilagc, the fibrous tissue predominating to such extent that 
in many cases in which I have excised the di.sk no cartilage cells have 
been visible under the microscope. 

Tiic upper surface of the disk is concavoconvex from before back- 
wards, to accommodate itself to the form of the articular fossa and 
articular eminence on the temporal bone. The under surface, wliieli is 
concave, is moulded onto the rounded head of the mandible. The cap- 
sular ligament of the joint is adherent to the circumference of tlie disk 
and the upper part of the tendon of the external ])terygoid muscle is 
attached to its anterior part. The attacliment of the external pterygoid 
muscle is of practical imiiortance, for in such cases of dislocation of the 
joint the interartieular disk follows the condyle of the mandible. 


msi.or.wiox or 'nne joint 

Owing to the stalulity of the .joint and its protection by the overlying 
temporal muscle, dislocation is uncommon. In an analysis of 38 cases 
of forwai'd di.slocation of the jaw seen during (he last twenty years, it 
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DISPLACEMENT OF THE ARTICULAR DISK 

This is an uncommon accident, hut a much more difheult condition to 
treat than dislocation of the joint. 

Displacement of the disk may he caused hy a violent cough, sneeze, 
or yawn, especially -when the pterygoid muscles are contracted, as occurs 



Fip. 2. — Fonvard dislocation of the mandible, showing tlie iclation of tlie condvle to 

the ai'tlcvilar eminence. 
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IS interesting to note that only 2 developed recurrent dislocations and 
even these did not require any surgical intervention. 

The causation of tlie dislocation is outlined in Table I. 

This brings out the fact that boxing bouts, where a punch is directed 
to the point of the chin when the mouth is open, is the commonest cause 
of dislocation in men, while in ivomen the eonunonest cause is dental 
extiaetions, especially where an attempt is made to elevate an uneruiited 
third mandibular molar. 



Fig. 1. — Section of the temporonianclibular joint. sJjowing the size and position of the 

articular disk. 

The mechanism of forward dislocation is quite simjile; the condyle 
of the mandible slips over the articular cmiiioucc (Fig. 2) into the 
z.Vgomatic fossa of the temporal bone. The dislocation is nsiialiy bi- 
lateral, but may be unilateral, depending on the e.vciting cause; those 
due to dental extractions are mo.stly unilateral. 

Reduction of the dislocation is ea.siiy carried out, and, a.s a laile, does 
not tend to recur owing to the fact that the museJe.s and [)eriar!ic!!lar 
structures are not weakened by the dislocation. I’nirdueed disloca- 
tions are rarely seen, and, when present for a long time, a false .ioiiit 
may result. In one case which came under observation, a gii>sy woman. 
a"ed 76 years, bad suffered from a dislocated .jaw for twenty years, the 
dislocation being clue to a bad dental extraction l>y another giiisy wlm 
used a pair of motor pliers to remove a lower molar tooth. The dis- 
location was nniiatcral and well-marked false .joint had formed. The 
disability appeared slight, but talking was dinicuif. 
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displacement of the disk a synovitis is set np and this condition is to a 
certain extent responsilde for the pain. Sometimes an x-ray picture of 
tlie joint may he of use in demonstrating the displaced disk (Figs. 4 
and 5). Both temporomandibular joints should be x-rayed in order 
that a comparison may he made. On the side of the displaeement a 
much larger joint space is seen when compared Yvith the normal side. 
Beduetion of the displaeement is performed by exerting eontinual pres- 
sure liehind the condyle of the jaw Yvhile the mouth is open. By this 



iMflliod tlu- convi.x vipi.cr part of the condyle will be insinuated into 
the eoneave lower surface of the articular disk. Generallv speakin- 
alter a few nunntes of continued pix>ssure. the mouth is elo.sed bv crad’ 

"... i„'„„ „r „,e ..ci,!„v»l „t 
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en trying to prevent a cough, sneeze, or yawn. Oeeasionally dis- 
p acenient may result from a blow on the jaw when the mouth is open 
the trauma not being of sufficient force to cause dislocation of the Li- 
dyle over the articular eminence of the temporal bone 



Fiff. I. — X-ray of a normal tempoi’omandibular Joint. 


The posterior thinned-out part of the disk becomes detached from tlie 
capsule, which permits it to be drawn fonvard and inward hy the ex- 
ternal pterygoid muscle, and, as the mouth closes by elevation of the 
jaw, the disk of cartilage becomes sevci'ely crushed between tlie condyle 
and the glenoid fossa of the temporal bone (Pig. 3). The symptoms 
which result from such a dtsplaccmcnt are quite cliaractcristic. In 
some eases the patients volunteer the remark that they heard somcthhiff 
snap in the ear. Sudden acute jiain starting in tlie .joint and referred 
to the pinna or the skin above it is a constant symptom. Tlie auriculo- 
temporal nerve is responsible for the referred pain, as it not only sup- 
plies the joint but the pinna and the scalp in (he temporal region as 
well. Excessive salivation is often quite a marked feature, owing to the 
stimulation of the nerve. Owing to the pain, the patient is unable to 
close the mouth and mastication is almost impo.ssiblc. In all ea.ses of 
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ACUTE ARTHRITIS OP THE JOINT 

This coiidilioii is relatively more common than is thought to be the 
case. It may follow scarlet fever, tj^ihoid fever, gonorrhea, dento- 
alveolar abscess, acute parotitis, and rarely, acute mastoiditis, when in- 
flammation spreads forward into the zygoma owing to the involvement 
of the air cells in this region. The surgeon is rarely called upon to deal 
with acute artliritis of tlie Joint except in those cases in which suppura- 
tion takes place, and an incision is recpiired to liberate pus. He is con- 
sulted, however, when anlrsdosis of the joint has occurred and the pa- 
tient seeks relief from the disability therefrom. 



I'lR. li. — .\nkylo.sis of the tempoiomandilnil.ir Joint of many years slaniling (Roval 
College of Surgeons Mu.seuin). 


ANKYLOSIS OF THE JOINT 

When anltylusis occurs, the articular di.sk disajijicans and the whole 
■surlacc of the glenoid fo.s.sa of llie temporal bone and the upper sur- 
lacc ol the condyle of the maiuiible beeonie completely fixed (Fig. G). 
It i.s not generally recognized how extensive and how firm is tin's bony 
ankylosis. On this aeconnt any relief or enre of the eoiidition niii.st be 
properly planned. Any attempt to divide the bony snrface.s with a ham- 
mer and chisel will only resnlt in an extensive fracture of the base of 
the skull with the possibility of meningitis as a further eomplication. 

In a series of eases whieh have eome undm- my .supcrvi.sion durin<' 
the last twi'nty-iive yeai-s in whieh a variety of surgical procedures have 
lT.'n performed, the ultimate re.siilt.s have been a.s,scsscd, and now it 
"«iy be .said tiiat crystallization of thoiiglit in treatment has occurred 
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to free juovemeiit. To obtain this reduction quickly is a luiack wiiicli 
can only be attained by experience; the surgeon may have to make sev- 
ei’al attempts before the disk is replaced to its nor))ial positioji. 

In those cases where the condition becomes clu’onic and repeated or 
almost continuous disf)lacement occurs, there is a tendency for the disk 
to cause a “snapping” sound, every time the mouth is opened. This 
snapping is most noticeable during mastication and may become a 
source of great annoyance or embarrassment to a female patient or her 
friends. The psychologic effect of a snapping joint may be very 
mai'ked, espeeiallj' in females. They become introspective and nervous 
and are afraid to have meals in public. 

It is tlie chronic cases, for the most part, which come under the sur- 
geon ’s care, but not until every other form of treatment has been tried. 
Quite a ziumber of these eases have been treated by osteopaths without 
any success. There is only one form of treatment which provides a 
izermanent cure and that is excision of the articular disk, which cainiot 
be looked upon as a very serious surgical procedure. The joint can best 
be exposed by means of a T-shaped incision, the edges of the wound 
being kept open by means of a small self-retaining retractor. On open- 
ing the joint capsule, the displaced articular disk is foiuid in the ante- 
rior part of the joint. The disk is generally quite loose and can be re- 
moved entirely by cutting through its anterior connections with a Imife. 
The capsule is then to be closed bj’- two or three interrupted catgut 
sutures, and the skin approximated by a few sillczvorm-gut sutures. A 
four-tail bandage is applied to the lower jaw and after full recovery 
from the anesthetic the patient is encouraged to open the mouth and so 
gain confidence that this movement can be undertaken without pain or 
snapping. The patient is allowed up on the second day and discharged 
from hospital at the end of a week, after the skin stitches have been 
removed. It might be thought that after excision of the articular dislc 
the joint might not be stable and that the movements might be exces- 
sive with a tendency for forward dislocation of the jaw to take place, 
but this is definitely not the case. In some twenty cases I’ceently ex- 
amined at King’s College Hospital in the follow-up clinic, the re.sults 
were excellent both from the functional and anatomic standpoints, while 
all the patients were delighted with the result of the treatment. Some 
of the cases were operated upon more than fifteen jears ago. 

The whole profession I’calizes the excellent results which follow c.v- 
cision of the medial meniscus of the knee joint after it has been lorn, 
but there seems to be a tendency for many physicians to remain scep- 
tical with regard to excision of the articular disk of the temporoman- 
dibular joint, and to recommend their patients to continue with dia- 
thermy and other forms of treatment for yeans. 
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ACUTE ARTHRITIS OF THE JOINT 

This condition is relatively more common than is thought to be the 
ease. It may folloiv scarlet fever, typhoid fever, gonorrhea, dento- 
alveolar abscess, acute parotitis, and rarely, acute mastoiditis, -when in- 
flammation spreads forward into the zygoma owing to the involvement 
of the air cells in this region. The surgeon is rarely called upon to deal 
with acute artliritis of tlie joint except in those cases in whicii suppura- 
tion takes place, and an incision is required to liberate pus. He is con- 
sulted, however, when ankjdosis of the joint has occurred and the pa- 
tient seeks relief from the disability tlierefrom. 



Pig. 6. — Ankylosis of tlie temporomandibular joint of many years standing fEoval 
College of Surgeons Museum). ' ■’ 


ANKYLOSIS OP THE JOINT 

Wlien ankylosis occurs, the articular disk disappears and the whole 
surface of the glenoid fossa of the temporal bone and the upper sur- 
face of the condyle of the mandible become completely fixed (Pig. 6). 
It IS not generally recognized how extensive and how firm is this bony 
ankylosis. On this account any relief or cure of the condition must be 
properly planned. Any attempt to divide the bony surfaces with a ham- 
mer and chisel will only re.sult in an extensive fracture of the base of 
tlie skull with the possibility of meningitis as a further complication 

the last twenty -fi\-e years m which a variety of sum-ienl “ 

>-n performed, the ultimate results 

’^^ay be said that eryslallization of thought in treatment has oeeZel 
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It must be remembered that excision of the iiead of the mandible for 
ankylosis is quite an old procedure, being first performed by Professor 
Humphrey, of Cambridge, in 1856. Many successful eases have been 
reported from time to time, but how many bad results have never been 
published? That no stable operative technique has so far been estab- 
lished is proved by the fact that over a dozen dift'erent types of opera- 
tion have been reported. The first difficulty that occirrs is the size and 
shape of tlie incision, because there must of necessity be a limited ap- 
proach owing to tlie important structures in the neighborhood of the 
facial nerve and on the medial side the internal maxillary artery (Fig. 
7). A T-shaped incision over the joint gives the best exposure and 



Fig-. 7. Drawing showing the relations of the facia! neivc, the Internal maxillary, 

and the superficial temporal artery to the temporomandibular joint, 

does not daninge any of the stnictures in the ininiediate Deii^hborliood 
of the joint. Tlie neck of the condyle is exposed and a fine Gigli saw i.s 
passed round it. The bone is then easily divided with a minimum of 
trauma. By means of a sniail pair of curved nibliiing toreep.s, some of 
the bone constituting llie condyle of llie mandible is earefully removed. 
Next a dental burr is used to obliterale and flaiten out tlie ma.ssive lione 
formation constituting the ankylosed joint. In my opinion it i.s tlie u.se 
of the dental bone burr wliieli has establislied tliis o()eration as tliore is 
no likelihood of damage to tlie external auditory meatus or to tlie mid- 
dle fossa of tile .s-kull. 

Wiien a conveniently large cavity has iiecii made in tlie region of tlie 
joint the exposed bony surfaces arc rnblicd witli lione wax to preicnf 
any oozing of idood and also to prevent any new formation of lione. 
Ilaviim tried a variety of different snbsfanees to cover tlie exposed sur- 
face of tlie iicek of the condyle. I have come to the eoueliisioii that the 
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patient’s living tissues in the shape of muscle tissue is far the best. 
Celluloid, cargile membrane, and chromatized pig bladder have all been 
in vogue at one time or another, but the human bodj^ does not tolerate 
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foreign tissue Idndl.y. Simple procedures should always be advocated 
in place of difficult and complicating ones if they give the same results. 
It is quite easy to make use of a portion of the temporal mxiscle or a 
portion of the masseter Jiuiscle (Figs. S and 9), udtliout affecting in the 
least the action and strength of the muscle itself. 

The follow-up of these eases has been most instructive, for during the 
first year after operation there is no doubt that female patients make 
more rapid progress than jnale, and it is during this i^eriod that en- 
couragement is required and some occasional diathermy treatment to the 
muscles in the neighborhood of the joint should be given. The results 
should not be assessed until at least six mouths after the operatioji when 
both surgeon and patient are quite pleased with the result. It must be 
remembered that quite often the anlcjdosis has been i)resent for a long 
time and the muscles suri'ounding the joint Inn-e undergone atropliy from 
disuse. The re-education of these atrophied muscles takes a considerable 
time. 

Age is no contraindication as some patients o\’er the age of SO years 
have been successfully operated upon. In infants, however, if they can 
be fed, it is better to postpone the operation until after C years of age, 
owing to the smallness of the joint. 

In a few eases congenital ankylosis has been rej)orted, but as Glad- 
stone and I reported in 1923, antenatal defects of development appear 
to be the result of the same conditions whieJi, in some subjects, may 
produce defect in grouth, after as well as before birth. We believe 
that the defects in the growth of the face and lower jaw are usually asso- 
ciated etiologicallj' with defective development of the brain. 
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THE TREATMENT OP THROMBOPHLEBITIS OP THE DEEP 
VEINS OP THE LOWER EXTREMITIES WITH 
INTERMITTENT VENOUS OCCLUSION 

A Peeliminaby Report 

John R. Paine, M.D., and George Levitt, 5I.D., Minneapolis, Minn. 

(From the Departments of Surgery and Medicine, University of 
Minnesota Medical School) 

introduction 

C OLLENS and Wileiisky^ in 1936 reported the results of the use of 
intermittent venous occlusion in the treatment of certain types of 
peripheral vascular disease. This report, following soon after the ivork 
of Hermann- in the development of alternating positive and negative 
pressures for the treatment of the same type of disease, has further 
stimulated interest in the whole subject of therapy for vascular dis- 
orders. Thrombophlebitis, however, apparently has been excluded 
from consideration. We are unaware of anj' report of the effect of 
either intermittent venous occlusion or alternation of positive and 
negative pressures in the treatment of this condition. Indeed, the 
great majority of the advocates of both the above mentioned types of 
treatment have felt that the presence of thrombophlebitis constituted 
one of the contraindications to their use. The apparent reason for 
this is the fear that any increase in the I'enous pressure or mechanical 
massage of the affected extremity might increase the likelihood of the 
occurrence of pulmonary emboli.sm. As far as is known there is no 
direct experimental or clinical evidence to support such a fear, at least 
as regards the intenuittent venous occlusion treatment of Collens and 
Wilensky.^ 

Most of the problems inherent iu the treatment of thrombophlebitis 
remain unsolved. In recent years the belief that cases of acute throm- 
bophlebitis either occurring po.stoperatively or otherwise should not 
be subjected to too long a period of immobilization has been fairly 
genei-ally accepted and probably with considerable improvement iu 
the end re.sults. Nevertheless convalescence is prolonged and the oc- 
currence of the disabling sequelae of pain and chronic lymphedema 
appear frequently enough to merit tlie reporting of any new method 
of treatment whieli offers hope of still furtlier improving the results 
in fliis condition. 

TECHNIQUE EMPLOYED 

Pour eases of tlirombophlebitis of the lower extremities of recent 
on^and seven eases with a duration of two months or longer have 
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foreign tissue kindly. Simple procedures should alwaj's be advocated 
in place of difficult and complicating ones if they give the same results. 
It is quite easy to make use of a portion of the tempoi'al muscle or a 
portion of the masseter muscle (Figs. 8 and 9 ), without affecting in tJio 
least the action and strength of the muscle itself. 

The follow-up of these eases has been most instructive, for during the 
first year after operation there is no doubt that female patients make 
mox'e rapid progress than male, and it is durijig this period that en- 
couragement is required and some occasional diathermy treatment to the 
muscles in the neighborhood of the joint should be given. Tlie results 
should not be assessed until at least six months after the operation when 
both surgeon and ijatient are quite pleased with the result. It must l)c 
remembered that quite often the anlvjdosis has been present for a long 
time and the muscles surrounding the joint have undergone atrophy from 
disuse. Tile re-education of tiiese atropiiied muscles takes a considerable 
time. 

Age is no contraindication as some jiatients over the age of SO years 
have been successfully operated upon. In infants, however, if they can 
be fed, it is better to postpone the operation until after 6 years of age, 
owing to the smallness of the joint. 

In a few cases congenital ankylosis has been reported, but as Glad- 
stone and I reported in 1923, antenatal defects of development appear 
to be the result of the same conditions which, in some subjects, may 
produce defect in growth, after as well as before birth. IVo believe 
that the defects in the growth of the face and lower jaw are usually asso- 
ciated etiologicallj' ivith defective development of the brain. 
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been treated Aritli interaiiittent A’enous occhisiou at the University of 
]\Iinnesota Hospitals. Tlie immediate I'esnits in this small series of 
unselected eases have been so striking that, despite the lack of adequate 
controls and folloav-up study, they merit an envly report. At the 
pi'esent time it must be admitted tliat no satisfactory rationol explana- 
tion for the results obtained can be given. Certahi experimental 
studies planned for the future should throw light on this subject. 

After establishing a diagnosis of thrombophlebitis on the basis of 
history and physical examination, patients have been treated continu- 
ously for three to four hours a day five to six days a week with inter- 
mittent venous occlusion. Diu’ing each period of treatment, patients 
were kept recumbent with the lower extremities slightly elevated. 
Venous occlusion was produced by wrapping a rubber bag 0 inches 
wide and 24 inches long around the midthigh and holding it in place 
with a loose} 3 ^ applied elastic bandage. This bag was then inflated 
until air to 70 to 80 mm. Hg for two minutes. This period of inflation 
was followed bj’ a period of deflation of equal length during wliich 
a slight negative pressure was maintained witliin tlie rubber bag. 
Thus, a four-minute cycle was used. These pressure and time rela- 
tionships probably fall within the optimal range for the production 
of reactive hj'peremia. Several t.rpes of apparatus, such as that de- 
scribed bj' Collens and Wilenskj',^ now can be purchased which will 
produce satisfactorilj>- the alternating inflation and deflation auto- 
maticall.v. A similar t.vpe of apparatus has been emplo.red in the eases 
reported. 

No other form of treatment has been employed in anj- of the re- 
ported cases. In three instances (Cases 1, 2, and 3) treatment was 
carried out with the patients hospitalized and in bed. The other eight 
cases have been ambulatory. 


CASE SUltWARfES 


Aciifc Th romhotih 1 chi tin . — 

Case 1. — Mrs. O. C., University Ho.'spilul No. (170SC". -V very obese. 4n-year olil 
liousewife uas operated upon Oet. ."i, lOaS, for the reinovni of a largo apron of fat on 
the anterior .abdominal wall. The operative wound became infected and nn 
atelectasis of the right lung developed. The.w complications bad practically .snbsidol 
when on Oct. IS a sudden sharp pain occurred in the right chest. A dingnnsis of 
pulmonary infarction wa.s made. On Oct. 20 pain and .swelling of the right leg 
with tenderness along the course of the femoral ve.s.sol.s were noteil. Eight day.s 
later a similar condition wa.s noted in the left leg. Koth legs were placed in casts 

and elevated. , , , , 

There had been a septic febrile femper.itiire throughout the convalescence. 
Thi.s persisted with the development of the thromimphlehitis dc.spite the f.act that 
thc'wUnd infection Imd cleared up and the chest wa.s normal to physical exam- 

nrx'ov 9 loss, thirtv-eight da.v.s after operntion, treatment by a, cans of 
intermittent xmnous occlusion of both leg.s wn.s in.stitutcd. A total of b'...', hoars of 
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K, persisted iinti! Dec. 1 when intennitteiit venous oechision was begun. Treat- 
ments were given daily up to Dec. 30, 1.038, a tot.al of SI hours. 

After each period of treatment for the first three days this patient complained 
of an increased amount of pain. The pain and tenderness together with the 
fever then promptly disappeared and did not return. The edema of the limb re- 
mained the same despite the long period of treatment. The patient was dis- 
charged from the hospital Dee. 30, 1938, and has not been seen since. 

Case 4. — ^l\Ir. A. St. A., University Ho.spifal Ko. 674405. A 50-ycar-old night- 
natchuian in !N^ovember, 1038, while convalescing in another hospital after an attack 
of coronary thrombosis, fell to the floor and braised his right lower leg. During 
the succeeding two days the right lower leg became tender, .swollen, and warmer 
than the opposite leg. These symptoms subsided within two weeks and the 
patient was discharged from the hospital. A week later a recurrence of these 
symptoms occurred. When this patient was first seen on JTov. 30, 1038, the right 
lower leg was swollen with an indurated edema. The muscles of the calf were 
tender to pressure. Over the thigh distended superficial veins could be seen. 
Tlie entire extremity was warmer to the touch than the opposite. 

Intermittent venous occlusion was begun on Dec. 2, 1038, and continued to 
•Tan. 5, 1939. A total of 84 hours of treatment was given. Jfo appreciable im- 
provement was noted until after 26.5 hours of treatment had been given. The 
patient then noted that within the space of two days the pain, which had been 
present continually to some degree and in an increased amount when he walked, 
suddenly disappeared. After appro.ximately 60 hours of treatment, the patient 
stated that his leg felt perfectly normal. The edema had decreased to the extent 
that the soft tissues of the lower leg became more pliable. The size of the 
affected leg, however, appeared to be unchanged. An additional 24 hours of treat- 
luent were given at the patient’s own request. 


Ch yon ic Throm hophlehiiis . — 


Case o. — Mr. \X. xV., University Hospital Ivo. 642535. xl "3-year-oid retired 
farmer noted the sudden onset of dull pain in the loft leg and thigh in .Tuly, 
1938. Within 24 liours a similar pain was noted in the oppo.site leg and both 
lower extremities became swollen. Several weeks of rest in bed with the 
application of massive hot packs failed to relieve the condition. 

When the patient was .seen on Get. 11. 103S, physical e.xnminntion sliowcd that 
both lower extremities were swollen with pitting edema. This edema was more 
indurated and of greater degree below the knees tlma niiove. Tendorne.ss was 
minimal. There was no cyanosis of the feet or legs. 

On Oct. 11, 1938, intermittent venous occlu.sion rvns begun in iioth leg.s for 
three to four hours a day and continued to Xov. 12. -V total of 89 hours of treat- 
ment was given. xVfter 12 hours of treatment, the patient stated that the pain 
in his legs had di.sappeared. After 40 hours of treatment, it was m.ted that the 
edema of the leg.s wa.s less, the tis.sue.s were more pliable, .and subjectively the 
Ices were less stiff. This improvement continued during the rem.ainrii>r of tlic 
course of treatment. At the time of writing this patient im.- not returned for further 
observation. 


(O^gj- Jlr.s. M. JfeX., University Ho.-.pita! No. .\ o f yc.nr old house. 

wife with bvporteusive heart di.sea.se was operated upoa Aug. IP.t.s. lor .a rccurrciif 
nodular goiter with hyperthyroidism. Uonvnle.«ceuee after u subtotnl resection of 
. 1,0 fhvroid gl.and was uneventful until the day of her -iischarge when .a feol.ug 
of fullness over the anterior medial a.spect of the right thigh was noted shortly 
r, msoino the liospital. Three hours later the leg primed .pule severely nud 
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Tlieso conditions were not present. 
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Case J. McA., Unirersitj- Hospital Ho. 6611-10. A 60-j-ear-old retired 

farmer while walking to his barn on Oct. 1, 19.^8, noted the onset of dull burning 
pain throughout the whole left thigh. AVithin twenty-four hours the entire left 
lower e.\-treniity became swollen and the superficial veins more prominent than on the 
opposite leg. 

AAlien seen on Dec. 2^ 1938, the lower leg was markedly swollen with edema. 
The foot was bluish in color. All the superficial veins were distended. The pa- 
tient’s chief complaints were a constant dull pain throughout both the left thigh 
and left lower leg. In addition, there was stiffness in the loft foot and ankle. 

Intermittent venous occlusion was begun on Dec. 5, 1938, and continued daily 
until Dec. 23, when oS.o hours had been given. There was no decrease in the edema 
as indicated by measuring the circumference of the leg. The skin and subeutaneou.s 
tissue about the ankle became less indurated, however. The i)ain and stiffness com- 
plained of before treatment was started were no longer present when treatment was 
discontinued. 

RESULTS OF TKEATJIENT 

In Table I the resiilt.s of the treatment of tlte elei’en reported cases 
of thrombophlebitis of the lower extremities by intermittent venous 
oeelusiou are summarized. 

It will be noted that in each of the reported eases the pain, dis- 
comfort, and tenderness present in the affected extremity wdieu inter- 
mittent venous occlusion ivas begun were relieved during the course 
of treatment. In some instances this occurred after only a few hours 
of treatment, but in certain cases twenty or more hours were required 
to accomplish the same result. The effect of intermittent I'enous oc- 
clusion on the edema present and its secondary effects, such as indura- 
tion and stiffness of joints, was variable and unpredictable. The edema 
in certain cases ivas unquestionably decreased a gi-eat deal, in others 
imjJroA’ed somewhat, and in still others unaffected. If improvement 
did occur, a certain sequel of events characteristically occurred. In- 
duration, if present, deerensed first. The skin and subcutaneous tis- 
sues became softer and more pliable. The subjective stiffness of the 
joints improved as the indin-afion decreased. In certain ca.scs im- 
provement in tlie edejiia progressed Jio further than this, no actual 
decrease in the size of the leg being demon.strable. 

There has been an opportunity to observe the eflect of the treatment 
on fever due to acute thrombophlebitis in two cases. Pig. 1 .siiows 
the course of the pulse and temperature before, during and after a 
short course of treatment in the ca.se of itlrs. O. (’. (I uiver.sit.\- llos- 
pital No. 6708G7). In the ea.se of idr.s. M. S. (Pniversily Hospital .\o. 
651847). Fig- 2, a more gradual subsidence of fever and elevated pulse 
occurred over three days’ time. 


msru.ssioN 


It is fully realized that further .sfmlies, more iiieiiisive and 
eontrollcd.'will have to l)e made before the f.dl signifiean.-e 
rc.sults reported in this paper can be evaluated eorreeily. It 
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SURGERY 


firm conviction, liowever, that intermittent venous occlusion in some 
vay favorably influences the subjective symptoms and the disturbed 
circulation of limbs in vdiicb acute or chronic thrombophlebitis exists. 

Very Httle is hnoivn concerning the pathologic physiology of throm- 
bophlebitis. If three questions could be ansivered, the rational ap- 
pioaeh to an effective therapy mould be placed on a much sounder 
basis. These questions are: What is the nature of the inflammatory 
process in the aftected veins? What are tlie causes of the pain? What 
produces the edema? 

Considerable confusion exists in the minds of clinicians as to the 
distinction ■which should be made between the pathologic process known 
as thrombosis and the clinical process known as thrombophlebitis. 
The histologic picture of an old thrombus may be indistinguishable 
from that of an old thromboi>hlebitis, yet the one may have given no 
clinical symptoms and the other may have given all the signs of an 
acute local inflammation. The studj^ of thrombophlebitis from the 
viewpoint of bacteriologj* has been sadly neglected. The authors are 
unaware of anj- worthwhile investigation as to the incidence of bac- 
teria in the thrombi of thrombophlebitis. The impression is gained, 
however, that in many eases the inflammatory process of thrombo- 
phlebitis develops, runs its course, and subsides in the absence of 
bacterial infection. Further investigations should be carried out to 
clarify this aspect of the problem. 

Leriehe® recently has set forth the idea that the pain associated witli 
acute thrombophlebitis may be due to an associated spasm of blood 
vessels, both veins and ai-teries, in the affected limb. To j-eJieve this 
vascular spasm he has in some instances infiltrated the lumbar .sympa- 
thetic ganglia with novocain and in other cases removed these ganglia 
surgically. Such procedures have relieved much if not all of the pain 
in certain cases of both acute and chronic tlu'ombophiebiiis .studied 
by Leriehe. Oclisner'- in 1938 reported satisfactory results in patient.s 


treated in this manner. 

The importance of the venous obstruction present in thrombophleintis 
in the production and maintenance of the edema is debatable. E.\j)eri- 
mentally it has been shown that simple ligation of the principal veins 
in an extremity will not produce a permanent edema. Homans* has 
further shown that in many easc.s of phlegnmsia alba dolens there is 
an associated perivenous inflaninialion and infiltration of the iieri\e- 
nous tissue with a plastic exudate. He has stated that in these cases 
the persisting edema may be explained by a block oJ the trunk l\m- 
nhatics wbieb course through this iiiflaitimntory tissue. I lie exjieri- 
ental production of lymphedema in the hind legs of dogs hy tlie 
tion of sclerosing .suhstanee.s into the trunk lymphatics rejiortcd 
w s Drinker and FiehD lends .snhstantial support to this idea. 
While'sucb’an explanation .seems quite «<lerpmte in certain cases where 
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tlie existence of inflammation as judged by clinical signs seems incon- 
trovertible, other writers, and even Homans liimself, liave been re- 
luctant to explain the edema in all cases of tliromboplilebitis on tbis 
basis. 

Tile work of dos Santos" in the delineation of the extent of the 
venous occlusion by roentgenologic examination after the injection 
of radio-opaque solutions into the peripheral veins offers a new ap- 
proach to the subject of thrombophlebitis. He himself feels that this 
method offers a safe, early method of diagnosis, localizes the tlu’ombus, 
offers a differential diagnosis of edemas and acute affections of the 
limbs, and gives evidence of the presence or absence of venous spasm. 
The exact interpretation of the roentgenograms obtained by dos 
Santos' technique is not easy. If the occlusion of the veins shown 
in some of his films is due to the presence of thrombi within them, 
the thrombotic process is much more extensiAm than is usually thought. 
It maj^ be, however, that some portion of this occlusion is due to com- 
pression of the veins by the pressure of the edema in the surrounding 
tissues or to spasm of the smooth muscle in the walls of the veins. 

On the basis of our present knowledge, the benefits from intermit- 
tent venous occlusion exhibited by the patients reported in this paper 
cannot be fully explained. It is well recognized that the occlusion 
of veins of an extremity will increase the venous pressure at points 
distal to the site of occlusion. Furthermore, increased venous pres- 
sure is always followed by increased flow of lymph. "When venous 
occlusion is intermittent, however, another factor comes into considera- 
tion; namely, reactive hyperemia. None of these effects ivithout 
further hn’estigation can be asserted to be the effectual agent in our 
treatment of thrombophlebitis. It may be possible that the increased 
venous pres.sure due to occlusion dilates veins more or less occluded 
by extrinsic pressure, or that an increased flow of lymph dilates in a 
similar fashion compressed lymph channels. If Leriehe is correct in 
his idea that pain in thrombophlebitis is due to vascular spasm, it may 
well be that the effects of reactive hyperemia relieve this spasm 
equally as well as interruption of the sympathetic nerve fibers does. 

Tliese various possibilities only emphasize the need of fundamental 
physiologic investigation of the disturbed vascular and lymphatic sys- 
tems in thrombophlebitis. We propo.se to study additional eases by 
making venograms after the technique of dos Santos before and after 
treatment. In addition, changes in A-enous pressure and tissue tension 
are to be noted. It Avill have to be determined if an occluding pres- 
sure of 70 to SO mm. Hg and a 4-minutc cycle are Avithin the optimal 
range for this condition. In the experimental laboratory the effect of 
intermittent external compression of the thigli of the clog on total 
blood flow, arterial pressure, and venous pressure, in the deep as well 
as superficial veins, Avill be studied. 
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SUKGEKr 


A few clinical nieasiirenients already have been made. The veuons 
pressings in the superficial veins of the lower leg during the course of 
distention and deflation of the occluding cuff have been measured in 
two cases. These measurements show that Avhen the occluding cuff is 
distended to /O to i2 mm. Ilg (95 to 98 cm. H^O) the pre.ssure in the 
superficial veins distal to the point of occlusion rises to 75 to 76 cm. 
H 2 O and remains at this level until deflation occurs at the end of the 
2-minute period. During the 2-minute period in which the cuff is 
deflated, the venous pressure falls to 10 to 13 cm. of water. 

Comparable results have been obtained in similar studies on two 
dogs. Eubber cuffs were wrapped loosely around the thighs and the 
changes in venous pressure in the femoral vein proximal to the euff 
and in the external saphenous vein distal to the cuff liave been fol- 
lowed as the euff was distended to vai-iou.s pressures. These pressure 
Amriations are given in Table II. 


Tabie II 



PRESSURE IX 

oroLrniN*G cufe 

PRESSURE IX 

VEIX 

PRESSURE IX 
FESrORAE VEIX 

Do'/ 1 

0 mill. Hg 

2S.5 cm. H.O 

3.5 cm. H,0 


320 mm. Hg 

70,0 cm. H.O 

30.0 cm. H.O 


100 mm. Hg 

75.5 cm. H.O 



SO mm, Hg 

5.1.5 cm. H.O 



CO mm. Hg 

12.5 cm. H.O 



•10 mm. Hg 

28.0 cm. H.0 



20 mm. Hg 

18,0 cm. H.0 



30 mm. Hg 

17,0 cm. H.O 



0 mm. Hg 

21.0 cm. H.O 

5.0 cm. H.O 

Dog 2 

0 mm. Hg 

12.0 cm. H.O 

.'!.5 cm. HjO 


100 mm. Hg 

101.0 cm. H.O 

1.0 cm. Hp 


80 mm. Hg 

81.0 cm. H,0 



50 mm. Hg 

liti.O om. H„0 



10 mm. Hg 

51,5 cm. H.O 



30 mm. Hg 

12.0 cm. HP 



10 mm. Hg 

25.5 cm. H.O 



0 mm. Hg 

12.0 cm. H.O 

•LO cm. ILO 


These few simple observations indieafe the most obvious physiologic 
change produced by interwitteiit venous occlusion, but tliey explain 
not at all the reason for improvement in clinical cases. They lend 
support rather to the criticism which can be raised against this torm 
of treatment; namely, that such a procedtire may ini'rcase the lihcli- 
hood of pulmonary infarction of embolism. Ilhcthcr or not this is 
.so cannot be .settled by rationalization. In the eleven cases we have 
treated thus far. no signs of embolism have occurred. 


.sr.MMAUV 

Pour ea.ses of acute thromhojddehitis and seven cases of .•hrouic 
thrombophlebitis of the lower extremities have been treated with in- 
termittent venous oceinsion. A rubber enlf 2-1 inches long and 6 
- • the midportion of the thigh and iiitcrmit- 


inche.s wide was applied to 
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teutly inflated to a pressure of 70 to 80 nun. Hg. A 4-miunte cycle 
was used with two minutes of inflation and 2 minutes of deflation, con- 
tinued for three to four hours a day. Pain, tenderness, and discomfort 
were relieved in each case. In some instances the edema was decreased. 
In two patients the venous pressure distal to the point of occlusion 
was measured to he 75 to 76 cm. II 2 O in the period of inflation and 
10 to 13 cm. H 2 O in the period of deflation. Comparable venous pres- 
sure changes in normal dogs have been observed when a pressure eufl: 
was applied to their thighs and distended. 

Certain problems bearing on the treatment of thrombophlebitis 
which should be elucidated have been ‘discussed. 


CONCLUSIONS 

1. Treatment of patients with acute and chronic thrombophlebitis 
of the lower extremities by means of intermittent venous occlusion 
relieved the pain, tenderness, and discomfort in eleven uuselected 
cases. In some cases edema was decreased. 

2. The distention of a rubber bag applied to the midthigh of pa- 
tients with thrombophlebitis increases the pressure in the superficial 
veins of the lower leg to 75 to 76 cm. H 2 O if the bag is distended to 
70 to 72 mm. Hg for 2 minutes. If the culf is then deflated, the venous 
pressure falls to normal levels. 
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THE EFFECT OF INTRAVExYOUS HYPERTONIC SUGAR 
SOLUTIONS ON TRAUMATIZED TISSUES'" 

William R. Hill, M.S., M.D., axd Edwin P. Lehman, JI.D., 
Uniyeksity, Ya. 

(From the Department of Snroery and Gynecology, the University of rirginia School 

of Medicine) 

I 'HE intravenous administration of ]i 3 ’^per tonic solutions lias been 
widely used clinicallj-, especially in bead injuries. So far as can 
be ascertained from the litei'ature, this 2 M’oeedure is based on studies 
of the debj’drating eft'eet of intravenous b,vpertonie solutions on nor- 
mal tissues and no investigation of the results of intravenous li.vper- 
tonie solutions on traumatized edematous tissues lias been found. 


METHODS 


Two tis.sues of health}’ j’oung male rabbits were subjected to trauma. 
In the first group trauma to one ear was iiroduced by hitting with a 
felt-padded reflex hammer for a period of five minutes. The other ear 
was not traumatized in order to offer comparable normal tissues. In 
the second group the triceps and gastrocnemius muscles on one side 
were similarlj’ traumatized under intraperitoueal sodium ethyl barbit- 
urate anesthesia, the contralateral muscles not being traumatized for 
comparison. After a lapse of twent,v-four hours, during which the 
animals were allowed food and water, control animals were sacrificed 
b}’ a blow upon the occiput and the remaining animals were injected 
in the femoral vein with S c.e. per kg. of a 50 per cent solution of 
either sucrose or glucose. The solutions were freshl.v made and in- 
jected at body temperature at the rate of 5 c.e. per minute. The 
experimental animals were sacrificed at various intervals up to two 
hours after injection, being alloived no intake of water or food during 
the experimental period. The ears were amputated close to the head 
and the muscles were dissected and excised. Tissues were discarded 
if there was gross hemorrhage. Surplus blood was sponged away from 
the tissues with gauze. Pat was extracted from the minced muscle 
with ether. The wet weights of all the tissues were obtained and the 
tissues were dried to a constant weight in an oven at 105° and rc- 


weighed. 


•Tl... .inmrial pri'^cnlcC tM.n -.-UTtMl frmii n th-< 
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RESULTS 

Ears, 50 Per Cent Sucrose Injections (Table I). — ^The values for the 
average percentage of water in the normal and traumatized ears 
dropped eomparablj' at 30 minutes after injection. At 60 minutes 
after injection, the value for the normal ear remained unchanged, but 
that for the traumatized ear rose slightlj' above the preinjeetion level. 
At 120 minutes, the values in both instances were lower than the pre- 
injection levels but higher than the values at the 30-minute, postin- 
jection period. The maximum decreases in tissue fluid were less than 
twice the standard errors of tlie differences and are therefore ■without 
statistical significance. 

Tabi.e I* 

Pi.usi) Contest (Pek Cent op Wet Weight) op NopacAu anb Teaumatizeb Babbit 
Ears at Various Intervals After iNTRAraNOUs Injection of 50% 
Sucrose, 8 c.c. Per Kg. of Boot Weight 


EAR sucrose 50% 




CONTROL j 

PERIOPS AFTER INJECTION 



30 MIN. 

60 MIN. 

: 120 MIN. 



PER CENT 

PER CENT 

PER CEKT 

PER CENT 

Normal 

Min. 
Max. 1 
Ave. 1 

67.1 

73.5 

70.7 + 0.44 (18) 

67.0 

71.2 

09.1 + 0.77 (6) 

64.1 

72.7 

69.1 + 1.6(6) 1 

66.4 

72.5 

69.4 ±0.42 (18) 

Trau- 

matized 

Min. 

Max. 

Are. 

68.3 

85.8 

75.8 + 1.05 (18) 

71.8 

76.7 

74.1 + 0.81 (6) 

66.2 

S2.7 

76.1 + 3.15 (6) 

67.4 

S2.3 

74,6 + 1.12 (IS) 


•The flgrures m parentheses indicate the number of individual observations from 
which the averages were obtained. The apparent decreases in fluid content of both 
normal and traumatized ears at ali intervals after injection are not significant as 
compared with tlio control levels. 


ilfiiscle, 50 Per Cent Sucrose and 50 Per Cent Glucose Injections 
(Tables II and III). — The changes in the average percentage of water 
in the normal and traumatized muscles roughly paralleled each other 
at the 5-, 15-, 30-, 60-, aud 120-minute intervals after injection. The 
lowest water content of the muscle occurred 15 minutes after sucrose 
injection and 5 minutes after glucose injeetiou. At these intervals 
the actual decreases were more than the standard errors of the dif- 
ferences and the results are therefore significant. 


mscussiON 

It should he noted that the range between individual minimum and 
maximnm values of tissue water in the controls is greater, even in the 
norma! ti.ssues, than the difference between the control average and 
die lowest average after injection. This comparison is exag^rated 
m the traumatized group a.s the result of obvious difficult/in the 
•standardization of the amount of trauma. The fact that any dehvdrat 
nuf eflect bad been obtained tbereforc might be questioned were it 
not for the constancy with wliicli injection was followed hr a sli-lit 
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sintt!i:i:y 


tli'fri'iisc in \val('r contanl of tlio tissnos and I'oi- tlic statistical validity 
oi tin- values foe muscle. 'I'lie aiijiarent alisidule dehydratin','- effect 
is a ma.vimiim in all tissiu's studied «d‘ only ‘JSt per cent of wet weifrlit. 

Parallelism hetwi'cn the dehydration curves (d' normal and trauma- 
lizcil tissues is almost eom[)lete. It therefore ajiiiears that ialr.'ivenous 
hypertonie siiear s'diitions in heavy dosaye produce water withdrawal 
from mu'mal or trniimali/ed ralddt ears and muscles to so sliyht an 
t'XlenI iis to he rd" no pra<'ti<'al importanee. 

ro.vei.f.sto.v.s 

J. AVithdrawal (d' water from tlie nornud ear anil muscle of the 
rahhil fidlowiny tiie intravenous injeetion of hypertonie su"nr solu- 
tions is slight !uul readies its maximnm within thirty minutes. 

2. Dehydration of traiimafired edi'Uialons tissues hy the same means 
is parallel to that of normal tissues. 



THE TEEATMENT OP ACUTE (NONTUBERCULOUS) 
EMPYEMA BY IRRIGATION AND 
NEGATIVE TENSION 
Preliminary Report 

Lew a. Hochberg, M.D., and Peter Piore, M.D., BrooivLYn, N. Y. 
{From the Department of Thoracic Surgery, Kings County Hospital) 

M any methods have been advocated in the management of the 
acute (noutubei'culous) emiiyemas between the time Hippocrates^ 
suggested Avatchful waiting and that of drainage with contralateral 
pneumothorax recently suggested hj"^ Koster and his co-workers.- As 
early as 1889 StorcIP advocated rvater suction aspiration in the treat- 
ment of empyemas. In 1898 Perthes* devised a negative tension ap- 
paratus for the evacuation of pus from the pleural cavit}’',- in 1920 
Moschowitz® showed that the maintenance of a negative tension in the 
pleural cavity helped ei'aeuate the pus, and in 193d Wangensteen® 
rediscovered the lvalue of negative intrapleural tension in the treat- 
ment of empyema. 

When Ave examine the results of all methods suggested for the treat- 
ment of empyemas and their modifications, Ave note that the mortality 
rate in the more commonly employed methods is more or less the same. 
Assuming therefore that therapy is instituted at the optimum time, 
if one seeks to reduce the mortality, he has but little choice betAveen 
the various methods. HoAvever, in these same statistical reports we 
note that there is a Avide difference in the morbidity. In the method 
Avhieh Ave are about to describe we have been able to reduce the mor- 
bidity at the Kings County Hospital from an average of 53 days of 
postoperatiA'e hospitalization to 37.3 days. In those cases in Avhieh 
negatiA'e tension drainage Avas employed all patients remained in the 
hospital until the sinus was healed and roentgenographic examination 
of the chest showed persistent clearing of the pleural cavity and com- 
plete expansion of the lung. Before this method was introduced, 
many of the patients Avho Avere treated by the conA'cntional methods 
of intercostal drainage or rib resection drainage, were discharged 
Avitli residual pneumothoraees or unhealed sinuses. So that, the post- 
operative period of hospitalization in the latter group of cases would 
he even greater had Ave subjected them to the same rigorous criteria 
as the cases avc are reporting in this communication. 

The proposed method is cognizant of the contributions of MacCallum" 
on the pathologA' of empyema, of Graham and Bell® on the relation of 
open p neumothorax to the treatment of empyema, and the Avork of 


RtxcK'Ci! for PuWR.nlion OcloRcr 21. 193 $. 
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.\nrr(TC .m !i„- MiuUm of ih,. .s.V.o of fl.oniroton.y to the rato of the 
liiiif,' fxpansioii. K«MMnllo,s^ of the inctliod citiploycd, cure of any 
fUMile (nonlido'ividoiis) oinpyomn nopiircs (]) the ovaciiation of the 
l>ns at the optimmn ('J) the .slonJizatioii of the pJoiira! eavify, 

f:i) Iho .•ojoploio o.v/>a»,s}oti of the ((in- uitfl (4) the restitution to 
inte<,'nfy of the Ihonieie eape. 'fl.e pi-eseui method does not present, 
anything nidieally new in the treatment of empyema l>iit rather 
empluisizes the prinei|)les povernintr tlie mana;:emenl of empyema 
hased Upon the palholo-ie jiroeess within tiie jtleiiral eavity and, 
seetuid. some advantaj,'e,s wltieii may he ofUained in the maintenanee 
oi a jiorma} ui'ffniivo infra/dm/cai tension. The aente nontnhereiiions 
em|)yenia.s may fie Milidii'idml into si.v •rronji.s; nanndy, (1) imeniao- 
eoeeie. (2) .s| reptoenecie, (.‘!) piieiinioeoeeie and streptoeoeeie, (4) 
slaphyloeoeeie, fa} nnaendde or faeiiltalivi* anaerofiic. and ft!) any 
eondiiiial ion o| tin* foreyein*;. 'i’}n> lattm" tliree irronps are distinct 
eiititie.s reijnirini.' sju'eial treatment not afforded by this metliod nor 
hy ifie nsiml methotls emjdoyed in the treatment of empyema, and arc 
therehire omitted, 'f'lie projio.sed method is partieiilarl.v applieafifc 
to infections of the (deiirai cavity wliieli .'irt' .secondary to the iistiaf 
pneumonias, pnenmoeoecie and streptoeoeeie. 

/‘iimiinirocriT nn/ii/i nni is trenerally .seeomiary to a jnicniaocoeeic 
piienimmiu and is posipnenmonie. Kariy in the emirse of the disease, 
tfio pits tends to become tfiie); and is aeeonifianied hy a .semiorpanixed 
tiliriiions eoaj:nlnm. The pus is rolativeh’ thick from the ont.set hut 
tends to hecoine tliieker dnriinr the tirsl two weeks. At tiie .same time 
tile e(>a<rn!nnt hoeomes more oreanized. To attempt an earJy cure of 
such an empyema liy means <d' .simple aspiration or hy niean.s of an in- 
tercostal draiiuijio must of lu'ee.ssity he <Ioomed to failure move often 
timii .sneeess, Tliere is no doubt, liowever, tliat siieli emjiyemas have 
been cured hy ihe.se methods, only at the expense of a prolonged inor- 
liidity. Those who have reeo^-nized the .slioj-teomiii'rs of the above 
luclhods have su^rfresfed the use of the wide caliber lubes for drnin- 
afre. with or without irrifration. Dniiiiu^e under siieii conditions is 
more adcfpiate. but not infrequently the lube bceonies obstructed by 
the eoafrulum and the draiiiasre impeded. If still laiepi tubes ate 
used. i.e.. one whieli will iicrnut the eoasiilnm to pass readii.v. it will 
also permit air to enter the idenral eavity at the same rate a.s it enters 
the trachea and tlierefore will inhibit the expau.sion of the lung-. Such 
interference.s with adequate draimpre and expansion of the hing: are 
obviated in the method about to be described, and in our eases have 
o-iveii .satisfactory i-esults. 


The patient i.s anesthetized in the usual nunmer. ^Xe prefer local 
paravertebral block anesthesia in the adult and g'eneral anesthesia in 
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the infant. The patient is postured either before the local anesthesia 
or after the general anesthesia, as the case may be, so that he rests on 
the contralateral side with the arm on the alfeeted side drawn across 
the anterior chest. A rib is selected in the axillary region (usually 
the eighth rib), the interspace above ivhieh is the lowest point through 
which pus can be aspirated. About one and one-half inches are re- 
sected subperiosteally. This exposes the parietal pleura. A wet towel 
is then placed about the walls of the wound, leaving a small central 
area through which the iileura can be seen. A knife is then passed 
through the exposed pleura, and, as it is withdrawn, the towel is com- 
pressed. This prevents the flow of the pus into the wound. The pres- 
sure is graduallj’ released and a suction tip is passed into the pleural 
eavitj' through the opening. As much of the pus is evacuated as is 
possible. The towel is then remolded. The pleura is opened from one 
end of the cut rib to the other, leaving the suction tip in place. The 
pleural cavity is now aspirated under direct vision, removing the 
residual pus and coagidum. The lai-ger pieces of coagulum may be 
removed with a dressing forceps. The pleural cavity is then flushed 
with warm normal saline solution and again aspirated. This irriga- 
tion and aspiration is continued until all the coagulum and pus are 
removed and the underlying lung shows signs of expansion. It is im- 
perative that all the coagulum be removed. A soft rubber tube about 
one-half inch in diameter is prepared so that it contains a one-inch 
collar drawn to about one and one-half inches from the tip. This tube 
is then placed into the pleural cavity so that the tip points backwards 
and downwards towards the diaphragm. The pleura is then closed 
tightly about the tube with several interrupted black silk sutures. 
The intercostal muscles are approximated ivith interrupted chromic 
catgut sutures. The muscle sutures nearest the tube are so placed 
that they include the collar on the tube. This fixes the tube in place. 
The skin is then closed with interrupted black silk sutures and again 
the sutures nearest the tube are placed so that they include the collar. 
The pleural cavity is then filled Avith warm normal saline solution 
(through the tube), after Avhieh the tube is clamped Avith a hemostat. 
A collodion or rubber cement soaked gauze dressing or liquid adhesive 
is then applied to the skin over the Avound and about the tube at the site 
of its entrance into the thorax. When dry this forms an airtight dress- 
ing. The patient is then returned to his bed and placed in the semi- 
orthopnoeic position as soon as feasible. The drainage tube is then 
connected to a glass Y-tube, the upper arm of Avhich is attached to a 
suspended irrigating container and the loAver arm to a glass subaque- 
ous drainage tube, Pig. 1. The subaqueous tube rests on the bottom 
of a colorless glass bottle and about four inches beloAv the surface of 
Avater in the bottle. This collecting bottle should be placed beloAv the 
level of the bed, preferably on the floor at the patient’s bedside. A 
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Sfiru- slopcm-k IS tin'll pliiml on tin- tiilic leading: from tlio cliost, 
pn'Xinml to tin- li.'inosliit, ,.|os.«(l tit^htly, mnl tln> In-mostat, removed.' 
llH' in'i':atiiit: Imlile is filial u-illi normal .saline .solution. Wlieii all 
tile air III tlie .sy.steni lias l.een e.xpelled, the rnlilicr tiilic leading to the 
irrigating conlaiiier is elainped with the hemostat, Fig. 1-1. During 
file first three or four hours post operatively the stojieoek should be 
(■Iieiied gradually, allowing a slow triekle of the jiletiral content. Jji 
about three hours the stopeoek should be eonipletely opened allowing 
a free eoniinnniealion hotwe-n the jdetiral cavity and collecting bottle. 
In about si.v or eight hours the flow will stop spontaneously. At this 
time the stopi'oek may be removed. It will be noted that the rc.spira- 
tor\ excursions of the thorax are aeeomjianied by fluctuations in the 


glass drainage tiihe. Thus, the intrapleural pre.ssurc will lie expres.scd 
in tlio Ihietiiations u'ilhiii this tnlie. When the stojieock is fir.st opened, 
the intrapleural pressure heing positive, there will be no fluid level 
within this tube. As the pleura! eavity rids itself of its contents, the 
intraplourul pressure heeomes negative and the fluid level in the tube 
rises in resjmiise to tlie negative jiressiire witliiii the jilcural cavity. 
This pressure heeomes inermisingly negative until an erpiilibriinn is 
established. The maximum negative pressure is reached tisiially wifliiii 
almut twelve hours. 

Irrigation of the pleural eavity is begun nhoul eight, hours post- 
o]ieratively. 'I'lie suhstauee of the instructions to the patient or nurse 
is as follows: 


The iiemostat on the irrigating tube (Fig. 1.1) is removed and 
placed oil the drainage tube (Fig. Mi). This allows the irrigating 
solution to flow into the pleural eavit.v. The patient allows the fluid 
to enter the cavity until he feels a tightness in the chest. The hemo- 
stat is then replaced in its original po.sition — Fig. lA. This allows 
the pleural eonfeiit to drain ont into the collecting bottle. When the 
flow has ceased, the jiaticiit is turned toward the affected side and 
encouraged to cough. This helps cxiiel the residual fluid. The irri- 


gation is repeated every two or three hours. 

After twenty-four hours of the above procedure, the tube originally 
inserted into the thorax is clamped proximal to the T-tube and the 
eomicctions thereto removed. A mcreiiry manometer is connected to 
the upper arm of the Y-tube, and the negative pressure apparatus, 
shown in Fig. 2. is eonnectod to the lower arm of the Y-tnbe. A 
i\[nrphy drip tube is then placed in the siphon drainage system. A 
siphon' drainage is established from Bottle 2 to the collecting bot- 
tle The stopcock at C in Fig. 2 is then closed so as to allow only 
1 .slow drip through the Slurphy tube. This creates a negative pressure 
which is transmitted to the pleural cavity and registered in the 
manometer The siphonnge should be so regulated that the intra- 
pknral pro'ssnre approximates that within the normal pleural cavity. 
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With the patient in the semiorthopnoeic position, the pressure should 
be about -10 mm. of mercury at the end of normal inspiration and 
-5 mm. of mercury at the end of normal expiration. Once the desired 
pressure is reached it can be maintained by the slow drip of the 
siphonage at about five drops per minute, after which the apparatus 
works automatically. When Bottle 2 becomes empty, the tubing 
proximal to the Y-tube is clamped with a hemostat and filled with 
colored water. The siphonage is then reestablished and the pressure 
noted. When the manometrie reading is the same as that before the 
tube was clamped off, the hemostat is removed. This least disturbs 




Fig. 1. — Shows the method of attaching the irrigating container and collecting 
bottle to the tube in the chest. The hemostat in position A prevents the fluid from 
entering the pleural cavity, but perniit.s the pleural content to pass into the collecting 
bottle. When the hemostat is placed in position B, the irrigating fluid enters the 
pleural cavity. 

Fig. 2. — Shows the attachment of the manometer and simple aspiration (siphonage) 
system. Tlie stopcock at C is used to regulate the siphonage and negative tension. 


the equilibrium of the system. In about a week or ten days the lung 
should be completely expanded. A roentgenographic examination of 
the chest should be made at this time. The indications for the removal 
of the, tube from the chest arc (1) an afebrile state, (2) complete ex- 
pansion of the lung, and (3) a minimum of retained fluid. Occasion- 
ally. however, a small area of incompletely expanded lung may be 
seen in the region of the lube and/or a small amount of fluid below 
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flic level ef tl„> liihe. These are no eontraimlii-atioDs to the rarmval 
el the mile. A .slri() ai' rithlier tissue is then placed into the sinus to 
prevent loo rapid liealin-t of the wound and af the saine time to permit 
drainatre of any residual fl«i,i. The o),eninfr in the ehest wall is 
cleansed tind a dry dressinjr is applied to it. This wound iisiiallv 
heals within a week or ten da%-.s. 



KIk. 3.— till' jiroopfnillw ilurntlon of tlio p:itlents* anil the post- 

op<'rulivi' jterioil of hosjtllalijiallon. ICach vovllcnl line ilenoU's one case. This solid 
ilot denote.** a fatality ninl the postojM'iattve day on •which the patient succumbed. 

,l denotes 33 un.velected cases (reat«'<l by methods other than nosTitive tension. 
/> denotes -’n luiselecletl cases treitted hy Irrlpallon and nefrative tension. 


Stnplocnccic empyema is usually secondary to a sfrepfococeie bron- 
ehopnouiuonia and occurs during the course of the latter disease. It is 
syiipiiouwouie. The pus is relatively thin in tlie early coiu'se of the 
tlisoa.se and is accompanied by a ininiimun of fibrinotts coagnlum. In 
the earliest stages of this disease repeated aspirations to relieve d.^-spnea, 
toxemia, or cardiac embarrassment may save the life of the patient. It 
is generally agreed that an^empyema is not an emergent surgical con- 
dition. This is particularly trim of the streptococcic empyemas. 'Wlien 
the acute phase of the nuderlying disease lias subsided, then the em- 
pyemn may be considered as a surgical problem. The pns being thin 
and unaee'ompaniecl by fibrinous material, it is nnneeessary, in most 
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cases, to evacuate tlie pleural conteuts tlirougli a large opening sucli 
as is obtained following rib resection. Secondly, the lung being non- 
adherent until rather late in the course of the disease the admission 
of air into the pleural space Avill increase the collapse of the lung and 
therebj’ increase the anoxemia. In streptococcic empyema a closed 
intercostal drainage will often suffice. The previously described slow 
subaqueous drainage, followed by irrigation and negative pressure 
aspiration, is applicable, as in the pneumococcic empyema cases. In 
the later stages of streptococcic empyema, i.e., those in which the pus 
has become thick, the procedure outlined for the pneumococcic em- 
pyemas may be followed. 

IVe have compared the results of this method of treatment in 20 
unselected eases of empyema with 53 unselected cases treated by rib 
resection or intercostal drainage without negative tension. The re- 
sults are given in Table I. It will be noted that in those cases treated 
by irrigation and negative tension the postoperative period of hos- 
pitalization was 37.3 days; whereas, in the 53 cases treated by rib 
resection or intercostal drainage the time required was 47 days. In 
this latter group of cases there were 7 fatalities and therefore the 
average period of the postoperative hospitalization in the surviving 
46 cases was 53 days. Examination of Fig. 2 shows that there were 
39 eases treated by the usual methods in which the duration of the 
preoperative illness was the same as in the 20 eases treated by irriga- 
tion and negative tension. In this group of cases there were 4 fatali- 
ties. The postoperative period of hospital stay in the survhdng 35 
cases was 54 days. So that, regardle.ss of hoiv we compax’e the results, 
the morbidity is appreciably less in those cases treated by the method 
described. 

COJUIEXT 

Xo hard and fast rules can be formulated for any surgical procedure, 
especially in the treatment of empyema. All cases must be individual- 
ized; some will require longer subaqueous drainage (as tbe earlier 
streptococcic eases), others longer periods of irrigation (as in sub- 
acute or mixed empyemas), and .still others will require longer periods 
of negative pressure aspiration (as in those instances in which there is 
(liickening of the visceral pleura). In general, however, the above 
time is adequate for all cases. The one rule which may be considered 
as fixed is tliat whenever tiie patient becomes dy.spneic or coughs a 
good deal or tlic negative prc.ssure becomes too high, the tube just 
outside of the clicst wall should be clamped for a few hours. At no 
lime, liowever, liave we liad any .such untoward .symptoms, men 
Ihey did occur, (hey wei-c transitory and did not embarrass the 
patient 's respiration. 
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'i'otlll IlllIllIxT of cosi-i " ^ 

XiiiiilxT of trc.'itod li_v iioijtitivc ti<n>.ioii 

Xmnljor of Irrototl hy otlirr ijiotiuxlx 

Toliil iiutnlKT of ili'otli-i 

Toliil morliitjfy in rn'i.'x irrnlr,! l.y nt'ijnlivp l.•ll‘.ioIl 

Join! niorlnlil^' in riO'Oj^ frrnird Jiy iitJirr inotlioijs 

Avrrimo nnml»T of jin-tojiorntiM' dnv.i in Iiospila! for (lie 7.'! 

I'llM'.S 

Avornor nuinlKT of [M.-toporntiv.' dny.i in liospitnl for flic 

Avornco iniinln'r of iniAoporntivo dny.-. in ho-pilnl for (In' o,'! 

minim tlir 7 fntnl rii'-i'.x ( IC. ca-.c-i) 

Avi'raifo ninnJior of jin-lO|M>rativi' ilayn in liospital for (lie 20 
rimca trcativl liy nc^inlivr tcimion 
Avc'ra^ji' nninlwr of jioilopiTnlivo day.-! in llto trontod Jjy 

otlirr inrthods in wliirii tlirrr was a similar Irnoth of pro- 
oprralivr illni'-s (OP rases), minus the -I fatalities, or ."l.i 
rases 



il." 


7 (P.0%) 
0 ( 0 . 0 %) 

7 (1.0.2%) 
■ll^"! 


•17.0 

o.'i.O 


51.0 


!''iiiall\\ wo may add tiial in the jtiifiimoroccio oasc.'s tlie tcmpcra- 
tufc usually drops to normal within tlio first three days after sur'jieal 
intervention. In the streploeoeeic eases it may take a day or two 
lontror. The Innp: is nsnally coniidetely expanded Avithin ten days 
after siirjrieal intervention, j\n x-ray examination of the cJiesf should 
Ite made at this time hefore the tube is removed. If no contraindica- 
tions exist, tile fnhc may lie removed. 

j\t the jiresent time ive feel enconra.fred hy onr I'cstilts of irrigation 
at the time of surgical intervention and the maintenanee of postopera- 
tive negative tension in the treatment of the aeutc noiitnbcreulous 
empyemas. 
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THE SPECIFIC GRAVITY OP THE PUS IN EMPYES'IA 
Herman E. Pearse, M.D., Rochester, N. Y. 

fErom the Department of Snrgery, the University of Eoehester School of Medicine 

and Dentistry) 


W HEN should a thoracic empyema be drained? The answer to this 
question is important for it ma}' influence the convalescence or even 
the life of the patient. That open operation done too earlj* may be 
fatal was strikingly demonstrated in the i^ostinfluenzal empjmmas where 
the mortality dropped from 40 per cent to 4 per cent with delay in open 
drainage.' Graham and BelP showed that many of these deaths were 
due to shifting of the mediastinum, diminished capacity of the contra- 
lateral lung, and asphyxia. If tlie patient survived this, a total pyo-' 
pjienmothoi'ax often developed. Heuer,® Wangensteen,® Carlson,® Gra- 
liam and Berck,® and in fact most authors in recent years have warned 
against premature open drainage in empyema. It has been generally 
accepted that time should be allowed for stabilization of the mediastinum 
and fixation of the lung before operation is performed. Conversely, 
undue delay is to be avoided for it permits thickening of the pleura and 
chronic empyema. Thus drainage at tlie optimum time will avoid fatal 
asphjTcia, pyopneumothorax, or chronic empyema and promote rapid 
healing. The problem is to know what is the optimum time for drainage. 
Most surgeons decide when to operate upon a patient with empyema 
liy observing the course and duration of the disease and the character 
of the pus. They wait until the pus is “thick” or “creamj^” or “will 
.iust pour” and infer from this that the process is localized to a wailed-off 
abscess. This is ordinarily a safe method hut since so much depends 
upon the change in the exudate it would appear desirable to judge it in 
a quantitative rather than a descriptive way. As pus thickens, the 
sjiecific gravity should increa.se, so it was decided to measure this to see 
if it gave an estimate of the condition. Readings were obtained in S6 
cases, of which 18 were due to the pneumococcus, 12 to the hemolytic 
streptococcus, 5 to Slaphylococcus aureus, and 1 to tlie tubercle liacilins. 

The cases of pneumococcus empyema sliowed a steadj' increase in the 
specific gravity of the pus during the fli'st three weeks of the disease. 
Tlie following readings were representative of average results; 7 days, 
specific gravity 1015-, 9 days, specific gravity 1017; 14 days, specific 
gravity 1025; 15 days, specific gravity 1027; IS days, specific "ravitv 
1034; 21 days, specific gravity 1040. 


of 


It was noted tliat in about tliree weeks after onset the specific ^ravitv 
Jl^pus reached 1040. It leveled off here and did not go higher no 
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mill ter ln»\v Idiij; (In- exist i-il Sime p/iticiils wiv fipenitcd upon 

willunit niiy liinifiiily hefim- this level u/is tc.-ioficd, W/icliior or not 
llijs will jilmiys hi- ii ite enn only he fleteniiiiietl by un-afer oxfionViife. 

'Jho pn.s in ivtsi-s of Mapliyiococcns oiiipyormi was imicii iiko (hal from 
Dm pimiiimmoccn.s infccDotis. In ronlrasf to (Iit-so Dm cxiulalo in .S'inp- 
laroeetts hdanoUjUnts ciniiyonia liml a lower .specific cravily at a com- 
p.iialile liiiie in the (iisi-aso. Fi", 1 show.s ty[)ieal e.\'an![)l<'s of tins con- 
difion. Jlere if is seen Dial a .slow sleady elc-ration of Die sjmeifie prav- 
ily occurs. wiDi ultimate fi.xation at a <-onst,'int level. Wlien this sfayo 
is reiielieil. open drainage of Die chest slioiild he a .safe i>roeedure. 
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Tlic- ri.-f In the .*-|).(-llU' Kmvlt.v of the pii.- in t«'o cases of .stroptoeoccus 
.Vote tin- O-nilcnci- lo •-.statillsh a con.sl;int lovi-l at about four wccKs 
> -.*■ » 1 ... . 11 -,-.-...- * 


iinpyFinrt. 

nfUT tho of Uu- tllftoayo. 


ni.scrssiox 

Direct offorf.s have been made to delerniine a safe time for ojien dram- 
atic of emji.vema. Jterman' ob.served cases under the finoroscope and 
found that in normal individiiahs or in those with early emp.vema the 
mediustimnn ehan<rcd in width witli respiration, being xvide with expira- 
tion and narrow with imspiralion. He stated that when the mediastinum 
cea.scd to move with respiration, then Joealization had occurred, so oper- 
■ition was safe. Yet apparently this only indieates fixation and stiffen- 
ing of the mediastinum and docs not show that the lung is attaclicd to 
the chest wall. Until this attachment occurs, open operation ma.v allow 
collapse of the lung with resultant pyopneumothorax. 




PEAESE: SPECIFIC GRAVITY OF PUS IN E5IPYE5IA 


735 


Praser^ uses the level of intrathoracic pressure to determine the stage 
of an empyema. He states that the normal negative pressure becomes 
plus-minus v/ith xileural effusion and positive with a localized abscess. 
The accumulation of pus in a walled-off infection creates a positive 
pressure. No mention of the use of this method was found in the lit- 
erature, but it would appear to be valuable. 

The study of the character of the pus is an indirect method of estimat- 
ing the stage of the infection. It is simple and has been widely used. 
The measurement of the specific gravity of the exudate gives a quanti- 
tative expression to this estimate which makes for greater exactness. 
Other physical changes in the pus also may be indicative of the stage 
of the disease, so data are now being obtained on the viscosity, cell count, 
and hematocrit. Such information, if correlated with the clinical signs, 
should assist in an accurate estimation of the condition. It may tell 
us exactly ivhen a thoracic empyema should lie drained. 
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.’\Ii;i,viN- K. Kniciit. M . D .. Amauim.o. Ti:x. 

Oi.VCI'] flic advent ol the Krei Test in as a siiecifie means of 
^ dia^'iiosiiif,' lynijihniiafliia venerea, tlie literature lias lieen Hooded 
with articles eoneernintr this disease. With the possible exception of 
eareinoina, there jierhaps has been as nineh or more written on this 
subject in tin* last ten years as upon any other subject. Yet, despite 
such enthnsiasm, there is an api>arent feelintr in some localities that 
lyniphoimthia A'enerea is still a rare disease. Or, on tlie other hand, 
there is a tendency to believe that it has become a "wastepaper 
basket' term, a name to b(> <riven to an\' h'sion oecnri-in'r about the 
^'enitals or reelnm which presents no apparent (‘tiolo"y. 'J'hat certain 
disease processi's Avhieh are labeled lym])bo])athia venerea do exist is 
willin^dy admitted. Itnl, there is an iinwillin;:ness to diagnose them 
as such, simply on the basis of the jiositive Frei test, although one 
may find some forty or lifty referenees in the literature favoring the 
Sjieeitieity of this test. 

Therefore, it was the puri>ose of tin's stnily to add further evidence 
as to just how s]ieei(ie the Frei test is, jmrticnlarly in the study of 
certain genital and rectal conditions as seen in the colored race. 

The jmtients studied were mainly those .seen routinely in the Proc- 
tologic Outpatient Department of Baylor University Hospital. Dallas, 
Tex. All jnitieuts, irrespeidive of their comiilaints. were subjected to Frei 
tests. About sixteen dilVerent Frei antigens were used, with the thought 
in mind that patients might vary in their reactions, or that certain anti- 
gens might be more potent than others. The average variety of 
antig’cns given any one patient was 4.7; the most to any imtient was 
10. Tn many instances the imticnt was given repeated tests with the 
same antigen, it being felt that, in order to consider one as definitely 
having Jymphopathifi venerea, there should be a positive reaction either 
with most of the antigens used or a consistently positive response with 
the same antigen. Therefore, the greatest number of tests given any 
one patient was 15, the avei-age per patient being 6.2. The total num- 
ber of patients studied in this manner was 42. 
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Colored 28 

iMales 

White 0 

Colored 
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CLASSIFICATION OP THE SYMPTOMS OP LYMPHOPATHIA VENEREA 

Lympliopatliia venerea is a disease Avith many syndromes. Usually 
the clinical manifestations can be placed in one of four general groups ; 
inguinal adenitis, genitoanal involvement, rectal stricture, and urethral 
involvement. Of course, there Avill be more or less overlapping of 
groups, depending on the extent of the infection in any one patient. 



Fig. 1. — J, M., aged 32 years, colored male. There were some ten to twelve sinus 
tracts over the right buttock, which had been present for about six years. In ad- 
dition, he had two more tracts opening upon the scrotum. No apparent connection 
with the rectum. Biopsy report : “Chronic mflammation of subcutaneous tissue with 
areas of focal necrosis. EtIoIog>- not apparent.'" Patient gave positive Frei re- 
action with three diitcrent antigens. 

Innuinnl Adenitis . — As has been so often described, this phase of 
lyinphopathia venerea is seen most frequently in the male because of 
the cliiTercnee of lymphatic drainage of the sexes. It is of interest to 
remember (iiat as early as 1859 Chassaignac recognized this condition 
as a definite clinical entity, bclieA-ed it to be of venereal origin, and 
Ra\i a truly modern-day description of the involved lymph glands, 
t nas, of course, Nicolas, Pavre, and Durand, in 1913, tvbo first be- 




sritci.ijv 


7:!8 


licv.'d tiu- (lisiojiso to 1„. „„t only of vooomil ori-in, 
tioii of llio •'oiiildl lym[ili<i(ics ns well, 
or llu- scries of -12 cases stn.licl, 5 m .dasscd in 


i)iit also ail infcc- 
lliis frroiip (Table 



M^r. «. — Q. S., npctl 1’.’ years, colored female. The pranulomatous mass ptetured 
about n'ctiim ami vn^jlnn bad been present for about eJpljt years. Had been 
surjrlcally removed once, but rotunjod. i?he coinpbiJned of **bloody pus" coininp: from 
the rectum. nn<l con.'iistently nopnti've Wassormann, KHnc, and Kalin tests, and 
denied ever liavlnir received antls.vphllitlc treatment. Gave consistently positive re- 
actions to three dltfcrent l’'rcl antipens. Fip. 5 for biopsy report. 

Gniitoinial Siiiidromr . — Tins {rroiip inchidcs a great variety of patho- 
logic proec.sses seen in lyinpliojiathia A’ciierea, most often in fJie female. 
IDlejiliantiasis of the vnlvae and ebronie ulceration of the labia, perineal 
body, and anal region rvere described by Ilngier in 1S4S, and the name 
of “aiioreetnl syiihiloma” applied by Fournier in 1875. In addition 
lo the clcpliantiasi.s and the esfbiomcne of the vnlvae, there may be 
all .sorts of fistulas and sinuses about the vagina, anus, rectum, scrotum, 
and apparently even the buttocks (Pig. 1). Conclylonia-like masses 
may occur about the vagina or rectum (Pig. 2). Many un-iters, in 
discussing rectal strictures, have described the presence of anal ulcers 
and fissure!?, anal fistulas, pruritus ani, liypertropliic anal tag.s, etc., as 
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Of the series o£ 42 group (TaWe H). 
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PlJttOKUY 


T.Mii.r. T 


KAMK Mu: sj:x iux<t iiniATio.v or co.viiiTinK HF.noi.onv 


1. P. F. 

21 

F 

0 

.1 am. 

negative 

2. IFF. 

at 

F 

0 

I am. 

jm.sitivc 

a. 0.0. 

L’O 

M 

C 

1 am. 

negative 

■1. A. P.. 

O*' 

AI 

0 

I am. 

po.-iitivo 

n. IV. F. 

•UI 

At 

C 

2 lao. 

negative 


tiH'iitli eeiitiir.v, -wlicn lie believed rectal slvicUires were of venereal 
orifrin, tlie otiolofry of siieli lias lieen blamed, almost chronologically, 
upon .sy]>bi!is, tnbereiilosis, and gonoiTlien. Since the origin of the 
Frei lost, pi-aetienlly all elinies are reporting rectal sti’icfures as 100 
per cent the result of lyniphopalliia venerea. It is nov veil Icnovn 
that most i-eetal strirtui'es oeeiir in the female ant! (tredominantly in 
the colored race. In this resjieet it should be remembered that in 1923 
Ivosser-'^ brought forth the term “fibroplastic diathesis” as de.scriptive 
of the negro’s tendency to form excessive fibrous tissue following in- 
fection or irritation. (Fig. 4.) It cannot be doubted that this faetor 
alone is responsilile for the appearance in our clinics of a higher per- 
centage of colored than white women with rectal strictures of lympho- 
jiathia venerea origin. However, ilalhcwson.’-^ in a report from San 
Francisco, brings forth a significant point when he finds that of 78 
tmtients with rectal stricture, fit) wore men. 

Sixteen of the 42 cases in this series had rectal stricture (Table III). 


T.mitj: II 


s.\Mc sax i:.vcE i-on'IUTIOX it.esk.xt pun.\TiON 


I. .T-M. 

27 

F 

C 

2. L. M. 

20 

F 

C 

F. C. 

2(> 

F 

C 

-1. K.I!. 

19 

F 

C 

Q..S. 

2,1 

F 

C 

(i. A. G. 

12 

F 

C 

7. F.IV. 

31 

F 

C 

S. h.TS. 

20 

F 

C 

0. F. .T. 

24 

F 

0 

10. At. B. 

25 

F 

C 

n. E.A. 

55 

F 

C 

12. B.E. 

27- 

F 

c 

1.1. G.S. 

2S 

F 

c 

14. A. B. 

3.9 

F 

■W 


1.5. L. S. 

37 

F 


10. P.F. 

39 

F 

w 

17. C. L. 

27 

At 

c 

IS. B. B. 

2S 

AI 

c 

19. B.B. 

20. J. AI. 

30 

32 

AI 

AI 

c 

c 


Anal ulcer 

IS mo. 

Aual fissure 

o mo. 

Inlected anal keloid 

9 mo. 

.jVnal condylomas 

12 mo. 

Anal condvlomas 

S IT. 

Anal fistula 


Anal ulcer 

O XT . 

Anal fistula 


Anal ulcer 

3 yr. 

Anal fistula 

3 mo. 

Anal sinus 

1 yr. 

Esthiomene 

4 TT. 

Pruritus ani 

20 yr. 

Granular proctitis 


Anal ulcer 


iraginal ulcers 

1 yr. 

Bretliral strictnro 


Anal condylomas 


Hypertropliic anal 


papillae 

2 yr. 

pruritus ani 

2 yr. 

Pruritus ani 

1 mo. 

Scrotal fistula 

3 yr. 

Scrotal fistnla 

1 yr. 

Anal fistula 

5 yr. 

Buttock sinuses 


Serotal fistula 

C yr. 


se bolooy 

Positive 

Positive 

aSTcgativc 

Negative 

ICegative 

Positive 

JJ'egative 

Positive 

Negative 

Negative 

Negative 

Negative 


Negative 

Negative 

Negative 

Positive 

Negative 

Negative 

Negative 
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Table III 


XAME 

AGE 

SEX 

RACE 

l^URATIOX OF 

STKICTURE 

SEROLOGY 

1. m.w. 

28 

F 

c 

2 yr. 

Kegative 

2. C.S. 

7G 

F 

c 

9 vr. 

iSTegafive 

3. J.B. 

30 

F 

c 

S vr. 

Negative 

4. B.H. 

26 

F 

c 

4 yr. 

Positive 

5. H. P. 

32 

F 

c 

5 yr. 

Negative 

G. B. T. 

23 

F 

c 

7 vr. 

Negative 

7. E. L. 

27 

F 

c 

9 i-r. 

' Positive 

S. M.S. 

44 

F 

c 

2 yr. 

Negative 

9. C. J. 


F 

c 



10. G.IY. 

33 

F 

c 

1 yr. 

Negative 

11. JI. H. 

27 

P 

c 

5 yr. 

Negative 

12. A. J. 

23 

P 

c 

4 vr. 

Negative 

13. .1. A. 

27 

P 

0 

2 yr. 

Negative 

14. I. Q. 


P 

(Mex.) 


15. R. B. 

2S 

P 

IP 

1 yr. 

Negative 

IG. N.M. 

64 

F 

W 

S yr. 

Negative 


Urethral Syndrome . — Little seems to have been mentioned in the 
literature as to this phase of lymphopathia venerea as a specific entity. 
Yet, it wonid appear to be almost as important as a clinical manifes- 
tation of lymphopathia venerea in the colored male as the rectal stric- 
ture is in the colored female. Martin--* estimates that 92 per cent of 
urethral strictures as seen in the colored male are tlie result of this 
disease. Here again, however, one ivonders what part is played by 
the fibroplastic diathesis as described by Rosser, and the fibroplastic 
tendencies in negro urethral disease as indicated by Day as early as 
1921. Gray,*- in 1936, described 25 cases of urethral involvement in 
the female, of which 23 gave positive Prei reactions. As stated by 
him; “The disease presents a syndrome — a chronic urethritis, with 
or without intra urethral ulceration, which may remain extremely 
chronic and indolent or may proceed to urethral stricture, or to ulcera- 
tive destruction of the urethra; the ulceration may extend beneath 
the clitoris and labia, or about the introitus and deeply to the sides 
of the rectum; elephantiasis vulvac may be associated.’' In the series 
of cases studied in this clinic, there has been one such patient whose 
condition seems worthy of brief description. 


A .•oto.o.l fcinido, .1-2 years of ase, pre.sontc.l the symptoms of pain ami sfrainincr 
Ml h .lofeoanoa, evacmatioa of Woo.l arul pus from tl.o rectum, ami oontiauous 
. n .I.Uue of uriuo. uU over a periml of four or five years. Examination of l.er <renito- 
e.lal roKum rovealc.l a efironie ulcerative proce.ss rvl.ieli had completely desHovea 
-e ure hra. the sph.neter, and part of the trifrone; there uas a iLgc opening W 
ecu the vaRina -.ind rectum in the fore part of the va'dnal vault. tl,e ^ 

Menosea and admitted only .a ..mil, sound I ruhher eathm O 

sormaun. Kline, and Kahn tests were negative. .\n x-rav- ^i.e ^ 

-hronieally involved area.s in the ri,d., ehes,. hu, repeated 'eymniintio s onh 
-re negative. The patient .ave positive tests ivith fit. difi.re.:r^^t::;t;^tr 
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N*AM>: 

A(ir. 

SKX ] 

[:a*:k 

nrr.ATio.v or cokoitiox .seiioloiiy 

I. E. F. 

L'l 

I' 

0 

I mo. 

negative 

L’. K. a 

to 

F 

c 

1 im>. 

positive 

0.0. 

k’O 

M 

c 

1 mo. 

negative 

•1. A.H. 

»>M 

•M 

0 

1 mo. 

positive 

r,. F. 

■I'.l 

M 

c 

2 tno. 

negative 

tecnlli century, wlien 

lie helieved 

recta! strictures were 

of venereal 


ori>rin, flie etiolof(y of sndi lias been blamed, almost cbfonolofrically, 
upon syphilis, tiibereiilosis, and 'ronondica. Since the oid'rin of the 
Frei test, praefieaiiy all elinfes are reporting rectal strictures as 100 
per cent the resnlt. of lympbopatbia venerea. It is jiou- well known 
that most ri'ctal strictures o(;enr in the female and predominantly in 
the colored race. In this respect it should be remembered that in 1923 
llosser-"' brought, forth the term “fibroplastic diathesis” as descriptive 
of the negro's tendency to form excessive fibrous tissue following in- 
fection or irritation. (Fig. d.) It cannot be doubted that this factor 
tilone is responsible for the appearance in our clinics of a higher per- 
centage of colored than white women with rectal strictures of Ij'iupho- 
juithia venerea origin. However. Mathewson.-’ in a report from San 
Franci.sco, brings forth a significant point when he finds that of 78 
]>alients with rectal stricture. (iO were men. 

Sixteen of the -12 cases in this .series had rectal .stricture (Table III). 


NAMK 

A<iK 

si:\- 

1. .1. M. 

27 

F 

2. h. M. 

20 

F 

K. C. 

2(1 

F 

•f. K.ll. 

10 

F 

r>. Q. S. 

25 

F 

n. A.G. 


F 

7. F.W. 

01 

F 

S. E.E. 

20 

F 

<1. B. .1. 

24 

F 

10. jr.B. 

25 

F 

n. E.A. 

55 

F 

12. L. K. 

27- 

F 

in. G.S. 

2S 

F 

14. A.H. 

39 

F 


15. L.S. 

37 

F 

IG. P.T). 

.39 

F 

17. C.L. 

27 

U 

18. P. B. 

28 


19. h.B. 

.30 

M 

20. J. M. 

32 

M 


T.\11I.E II 


i:.\ci; eo smTiON' rr.rsEXT 

C Anal ulcer 

C Anal fissure 

C Infected anal keloid 

C jVnal condylomas 

C Anal cond.vlom.as 

C jVnal fistula 

.■Vnal ulcer 
C Anal fistula 

Anal ulcer 
C Anal fistula 

r Anal sinus 

C Estliiomcne 

C Pruritus ani 

C Gr.anular proctitis 

C Anal ulcer 

Vaginal ulcers 
W UretUral stricture 

.;Vnal condylomas 
Hj-pertropliic anal 
papillae 

W Pruritus ani 

W Pruritus ani 

C Scrotal fistula 

C Scrotal fistula 

C Anal fistula 

C Ruttociv sinuses 

Serotal fistula 


PCKATIOX SEnOLOOY 


IS mo. 

Positive 

3 mo. 

Positive 

9 mo. 

Negative 

12 mo. 

Negative 

S JT. 

Negative 

3 JT. 

Positive 

3 yr. 

Negative 

3 mo. 

1 yr. 

Positive 

4 vr. 

20 yr. 

Negative 

Negative 

Negative 

1 .cr. 

Negative 


2 vr. 

Negative 

2 yr. 

Negative 

1 mo. 

Negative 

3 rr. 

Positive 

1 vr. 

Negative 

5 yr. 

Negative 

C vr. 

Negative 
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days for if a positive reaction still existed at that time, it could be 
taken as a definitely positive Frei test and not a reaction of a non- 
specific protein type. Likemse, it urns found that those Frei tests 
wliich were to be positive would still be quite positive on the seventh 

day. 



Klp. r>. — J. B.. aped SP years, colored female. Gave a historj* of rectal stricture 
of years' duration. Of interest in this x-ray, aside from the vei*>* evident stric- 

ture, arc tlio numerous sinuse.s and fistulous tracts surrounding the rectal and sig:- 
inoldni canals. Serology ncpitive. X-ray of chest noRativo. Gave very definite posi- 
tive Kroi reactions to t>cvcn different nntipens, (See Fiff. S.) 


About sixteen different antigens were used. These antigens were 
of a variety of sources, some liaving been made in the usual waj' from 
the ])vis of the involved bubo. Others were from macerated inguinal 
glands, or niaeerated tissues from fistulous tracts, perineum, etc. Some 
of the antigens were of a 1 :.5 dilution, others 1:10, and several 1:20. 
A few wore of the polyvalent type, being a mixture of several different 
antigens from respective patients. 





■rHK TfST 

in this study fho Frei tests u-ere ^dven in the elessienl u.nnucu- 0.1 
e.e. of the a.itifron hoin- uijoeted inlnulennally. In most instances 
(he reaet.on was not read until 11, c end of seven day.s, althoimh it is 
generally accepted that seventy-two to ninety-six hours is the optimum 
tunc to read such. Thei-e were two roa.sons for estahlishin- the seventh 



Fig. -I.’ — C. S., aped 7G years, colored female. %Vas known to have had a rectal 
stricture ton years ago, but it is not known Iiow long- it existed before that. About 
ciglit years npo had a colostomv because of the obstructive nature of the stricture. 
Six montlis ago it was necessary to repeat (he colostomy ns shown here, because of 
tiio excessive Jcelold formation wJiich had clicked out the previous opening as seen 
below the present colostomv. It is this excessive overproduction of fibrous tissue that 
Rosser cells "fibroplastic diathesis" and which must play an important role in the 
formation of rectal stricture in the colored race. This patient failed to react to 
Frci tests. 


day as the time of reading. Most of the patients were, as has been 
previously stated, those in the ont-patieiit department, and it was soon 
learned that the majority of them woxild return to the clinic rather 
faithfully once a week, but that about one-half of them would fail to 
make an appearance if asked to come more often. Also, it was felt 
that even more accurate readings could be made at the end of seven 
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nnon tliem or avIio gave repeatedly positive tests witli the same auti- 
r. d ;e,;Acclced coulrol P»tieu.s. should be con^deved 

“a havius Ivmphopathia veuerea as indicated by theta ibe. tests. The 
Motvmg stmtmaty. therofoie, is based upon such eoustdefahons : 


Inguinal adenopathy group 
Genitoanal group 
Kectal stricture group 
Uretliral syndrome (1 case) 
Total for the entire group 


60 per cent positive 
SO per cent positive 
81 per cent positive 
100 per cent positive 
78 per cent positive 



rig. 7. — X-ray of caso i>tcUu*»'i1 hi Kip. 6. Thl<; fUows the strlcturcil condition of 
thf anal an<l rertnl cnnahs. Nolo aptiin, as in Flp. 5. the large sinuses and fistulous 
Iract.'i h'tullnp off the roctnl oanal. 


The sivond fact noted about tlie foregoing tables is that certain anti- 
gens gave more positive l■ea<•tions than otiiers. This would appear to 
he the result of either a variation in the patient’s susceptibility to a 



.-irilOKK'V 
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/Jh> i)()si(iv.> vciictio.is (.htaiiiod -oiKM'all.v one of four fvpps- 

a small i)ii,,ulr, a lar^m p„iu,Io, a j)iislulfi. or au uliau-aliou (Fi>.s. 8 and 
. j. Ao rdorf was uuido to measure (he size of (he papule. Jf a de/i- 

V»h>«hlo nod, do was still p.-esenl at the end of a week, (he Frci 
test was eonsidered positive. 



G. — I.A C., upctJ -11* yc.'«r.«, c<Wofo<l foinxtlo. In thli^ iJUrstratlon the cavity seon 
jnst holoNV the clitoris Is the hhuUIcr nn«l shows to whal extent tl\e urethra has been 
entirely iloslroyeth The whitish nvass just below this Is the anterior portion of the 
upper vxijjinal wxill. Tho vajrinal cjumi is not seen here, bitt the mere slit pictured 
just below the protnulinpr upper vaplnal wall is the entrance to suclu The probe is 
seen to pass throUKrh a wide ojfoninTj in the anterior vuRinu to the anal cj^nal. Tlierc 
is nuich scarring: and contraction about the anus o'ith stenosis of the anal ami rectal 
canals. (Sec I'ip’. 7.) I'Yei positive with five did'erent antiErcns. 


Tables JV-VU illnsti-ate Letter than a verbal dcseriptioii the spe- 
cific manner in n-liich each patient i-espoiuled to each Frei test. Each 
"x” is a po.silive test, and each a negative one. The initials of 
each patient are plotted against the number of the antigen of the 
sixteen antigens used in the study. The patients in the various groups 
are listed identically with the previous charts. 

Prom a study of these tables, two facts are at once obvious. In the 
first place, it will be noted that of the entire group of 42 patients only 
2 or 3 failed to give a positive Prei reaction witJi at least one antigen. 
Tlierefore, because of the many and varied factors involved in a cor- 
rect interpretation of Prei tests, it was felt that only those patients 
wlio responded positively to 50 per cent or more of the antigens used 
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upon them, or, irho gave repeatetlly positive tests witli the same anti- 
gen and n-ere checked against control patients, should be considered 
as having lymphopathia venerea as indicated by tbeir Frei tests. The 
following summary, therefore, is based upon such considerations ; 


Inguinal adenopathy group 
Genitoanal group 
Eectal stricture group 
Urethral syndrome (1 case) 
Total for the entire group 


60 per cent positive 

50 per cent positive 

51 per cent positive 
100 per cent positive 

78 per cent positive 



The second fact noted about the foregoing tables is that certain anti- 
gens gave more positive rca<-fions than otlier.s. Tl.is would appear to 
c the resnlt of ether t, variation in the patienUs .susceptibility to a 



SUltOERY 



jjivon imtit'On, or a variation in tin; potoney of difTerent antigens. 
C'onlls and liianelii'* have ofl'ered the explanation that s\ich variations 
are diic to subgroups of Ibe virus responsible for Iyini)bopatlna venerea. 
Anderson and llarmos- found that antigens made from maeerated 
inguinal glands were rather weak, and for the most part sueli has been 



the experience of the author. Anderson and Harmos also report that 
the dilution of the antigen played very little part in the results ob- 
tained Sullivan and Eckev^^ have stated that the present dosage of 
Frei antigen far exceeds the necessary amount. However, in this study 
Lre have been several patients wlio failed to gnm a positive Fi-ei 
+pc,t even with the more potent antigens, unless the dosage was in- 
’ 1 It has been said that the age of the antigen will vary the 

"X owid with it, fl..t siom .... b. »ed „u.l. 
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after six months from the time of its production. Several of the anti- 
gens used in this clinic have been three 3mars old and jmt have given 
good results. Such, of course, have been checked from time to time 
for evidence of bacterial contamination, and have been used upon other 
control patients. 

Table VIII illustrates the variations of the antigens used in this 
clinic. 





If we now consider the two previously mentioned factors, the varia- 
i"> ’<1 <10 patients and the variation of the antigens, and figure only 

tl.. ,„o„, a„„ 
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Ail .V.I AlO Al.”, 
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.1. K. ]•'. 
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- 
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- 

XX 

2. IJ. C. 



X 

X 


0.0. 


XX 
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— ~ — 

•(. A. IS. 




X 

X 




XX 


X 





'J’A»r.K A’’ 
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'~~Al~ 

A- 

A.-! At 

a; 7 All a7 a!' AlO All 

a12 aK! .04 AlO AlO 

1. .T. M. 

X 

XX 

--X X 

X - 

X 

2. 



- xx~: 

y: - 

- 

••!. K. C. 


XX 

NX XX 

X X - 

- 

•1. K. 1{. 

X 

_ 


- 


.'). l^. .S. 


XX 

XXX X 

- - 

- 

0. A.O. 


X 

NX 

X X - ~ 

X - - X 

7. K. W. 

- 

XX 

- X 

X - X- 


S. I.. !•;. 



NX 

X 


!>. 1). .1. 




- 

XX 

10. M. 15. 



X 


X 

11. K. A. 



X 



12. B. K. 



XXX X 

X X 

X - XX 

1 : 1 . G. S. 



X 

X 

XX 

M, A. K. 


- 


X 


15. B.G. 



XX X 

- 

X 

Ki. B.n. 



- 


X 

17. C.L. 

X 



- - XXX 



IS. «.B. 

1!». B.n. 
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Table VIII 


axtigexs 

AGE OF 

AXTIGEXS 

SOURCE 

PILUTIOX 

OP 

ANTIGEK 

xo. 

TniES 

USED 

POSITIVE 

TESTS 

PER 

; CENT 

POSITIVES 

At 

3 yr. 

B. pus* 

1:10 

IS 

10 

55 

A2 

1 JT. 

B. pus 

1:10 

41 

30 

73 

A.'! 

Preslt 

B. pus 

1:20 

5S 

48 

82 

A4 

1 yr. 

B. pus 


19 

17 

89 

A5 


B. pus 

Poly #6t 

20 

12 

CO 

AO 

Fresh 

B. pus 

Poly #5 

9 

5 

50 

A7 

1 yr. 

B. pus 

Polv #4 

9 

0 

0 

AS 

0 mo. 

B. pus 

Poly #3 

1 

0 

0 

A9 

.3 yr. 

B. pus 

1:10 

10 

3 

30 

AlO 

3 yr. 

B. pus 

1:10 

s 

o 

20 

All 

1 yr. 

B. pus 

1:10 

15 

9 

00 

A12 

2 vr. 

Bubo 


3 

1 

33 

Al?. 

Fresh 

Fistula 

1:10 

12 

6 

50 

A14 

Fresh 

B. pus 

1:5 

13 

o 

O 

23 

A15 

2 yr. 

Perineum 


7 

2 

2S 

AIG 

Fre.sh 

B. pus 

1:5 

24 

20 

S7 

•B. injs» 

refers to inguinal bubo pu 





tPoIy No. C. etc., lefers 
and is from bubo i)u.s. 

to antigens 

made from that number 

Of different 

individuals. 


50 per cent or more positive tests of the total luimber given, ve get 
the following results for the 42 patients studied; 


Inguinal adenopatliy group 
Genitoanal group 
Keetal stricture group 
Urethral syndrome (1 ease) 
Total for entire group 


80 per cent positive 
80 per cent positive 
87 per cent positive 
100 per cent positive 
83 per cent positive 


PATHOLOGY 

As until so many other phases of lympliopatliia venerea, there has 
been much discussion in tlie literature as to the microscopic findings 
in tliis disease, and ivith no apparent unanimity of opinion. For the 
most part, whether the section be from an inguinal gland, a fistulous 
tract, or a reetal stricture, the microscopic appearance is one of sub- 
acute or chronic inflammation. Some have said there is a .specific 
arrangement of epithelioid cells about the periphery of individual 
abscesses winch are usually present. However, if sections are made 

0 . 00 ^'' ^vith definite Ivm- 

jatlna Aenerea and compared with similar sections made from a 

ve,,*'" ‘rT‘ microsconic appearance is 

0 y much the same (Figs. 10 and 11). A biopsv of a pS M- 

« M reveals only a nonspecific inflammatory process (Figs 12 and 13)! 

DI.SCU.S.SIO.V 

If we are to consider the Frei test as a rleGnti t -r- 
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SUICOKIJV 


clisenso is movo jmn-uhni tlnm wo hod previously considered it 
(0 he, cspeeiuily in the colored race, 'I’liis is jinrf iculnrly true in that 
ftroiip of eases ivliieh present nolliin- more than anal tlstulas, anal 
ulcers, pruritus ani, anal condylomas, etc. Uoivever, it is Ciiiestion- 



Fig:. 10. — Photomicrograph of section from anal fistula in colored female who was 
considered to have lymphopathia venerea. 


able if the Frei test is sufficientlj' specifle to be used as a routine 
method of diagnosis, unless one renienibers and considers the various 
factors Avhich alter, or niaj' alter, the results obtained. Whether a 
Frei test will be iiositive or negative niaj* depend upon 3113^ one of the 
following conditions; the presence of active S3-p]ji]is,- variations in 
the potenc3r of different antigens; variations hi the reaction of pa- 
tients; presence of other diseases, such as chancroid, active tubercu- 
losis, and high fever;- and bacterial contamination of antigens. It 
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knight: ltmphopathia venerea ano frei test 

would seem, therefore, timvise to say that any condition suspected of 
being iymphopathia venerea is such, or is not, simply on the basis ot 
one, or two, or even three Frei tests. 



Flp. 11. — PholomicrORiapli of .section from an.il fistula in a ivliite female not con- 
siilcrcil to have Iymphopathia venerea. Note the similarity to Fig. 10. 


CONCLUSIONS 

1. Tile symptoiiis iind erniieal manifestations of lymphopatliia venerea 
may lie grouped into four ma.ior sj-ntlromes : inguinal adeiiopatliy, 
genitonnal, rectal stricture, and urethral. 

2. A single Frei test is iiot at all specific as a diagnosis of lympho- 
pathin venerea. 

•I. If a lunnhov of different Frei antigens are used upon the same 
individual, the re.snlts may he eonsidcred as fairly aeeurafe, and only 
flien slionld the Frei test he considered as a specific test. 













HUJtriKIcY 


-1. vcMiomi is ii])})in-.>n(Iy not n “wastepapei- baslcof 

iona, lor, of fix; .)2 ])a(i,.nfs with -wiilororlal conditions studied an 
J)! oxinialely h() ))(>]• pf.))) were J'Vei positive. 



Fig. 12. — Pliotoniicrogiaph of Frei test. As in Figs. 10 and 11. tlie main patiiologj' 
is simi'i.v an inflitration of tlic subcutaneous tissue with numerous plasma celis. 
neutropliiles, and a fen- cosinopliiles. 

5. On the otiier liiind, it is questionable if ail rectal strictures ivill 
be found the result of lyniiihopathia venei-ea if the Frei tests are care- 
fully checked and rechecked. I refer particularl.v to fho.se n-ho would 
contend that 95 to 100 per cent of rectal strictures oceurring' in the 
colored female are due to this disease. 

6. Also, it ivould appear that many of the cases of oi-dinary fistulas, 
ulcers, pruritis, etc., especiall.v as occur in the colored race, are the 
result of lympho])athia venerea. 








FiK. 13. — rhotomierogrnph of positive FrcS test. Of particular interest in this 
section. In aiiilition to the cellular lnllUr.ation noted in tlie upper rieht corner, is the 
peculiar proliferation of stratifled squamous epitiiolium in the lower portion of the 
Kiolloi) and which heare a fairly marked supeiUcial re.^cmblanco to neoplasm. 
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S’UKfJKKV 




‘I. Jj.Mni))ioj)jifl)ia Yi'iiorca is uppuiviitly not 
tenn, Joi-, of (lie .12 jaUionj.s n-iOi "cnijoreeial 
J)roxiiiiiit,.!y 80 per cent were Frei positive. 


II “wa.stcpaper basket” 
eoiulitioiis stiidied, ap- 



Fiff. 12. — Photomicrograph of Frci test. As in Figs. 10 and 11, tlie main pathologj* 
is sinipiy an inftitration of tiie siibcntancotis tissue with numerous plasma cells, 
noutrophiies, and a few eosinophiles. 

5. On Ibe other hand, it is qtiestioiiabJe if all z-eetal strictures will 
be found the re.snlf of lyinphopathia venerea if the Frei tests are care- 
fully cheeked and reeheeked. I refer partieuiai’ly to those who would 
contend that 95 to 100 per cent of rectal strictures oceniTing in the 
colored female are due to this disease. 

6. Also, it would appear that many of the eases of ordinary fi.stnlas. 
ulcers, pruritis. etc., especially as occur in the colored race, are the 
result of lyinphopathia venerea. 



ELIMINATION OP PAIN FOLLOWING HEMOERHOIDEGTOMY 
Gaknet W. Ault, M.D., Washington, D. C. 

(From ilw Depariment of Proctology, Georgetown University School of Medicine) 

INTRODUCTION 

T he general practitioner and surgeon are confronted with few con- 
ditions causing more pain, suffering, and postoperative distress 
than are frecpiently encountered following heniorrlioideetoiny. The 
laity are often so well “informed” that unnecessary postponement 
of both rectal examination and operation has naturally followed. To 
meet the demands of both patient and physician, there has been con- 
stant progress made toward rendering the postoperative phase of 
liemorrhoidectomy less painful and thereby making rectal surgerj^ more 
acceptable to both patient and phj'sician. 

Oil-soluble anesthesia, originally introduced for the treatment of 
])ruritus ani by Yeomans and co-workers** graduallj' has assumed a 
definite place in the alleviation of pain associated with anorectal 
surgery. i\Iany oil-soluble anesthetics are now available and a few 
remarks will be made regarding them. 

OIL-SOLUBLE ANESTHESIA 

The introduction of benacol by Yeomans** was soon followed by others, 
notably Gabriel's solution, nupercain in oil;' anueaiu introduced by 
Gonsch;-’** proetoeain, by Morgan;** and others.' Today there are 
probably a dozen or more oil-soluble anesthetics on the market and 
it seems desirable to point out that tlieir indiscriminate use and their 
toxicity due to improperly selected drugs and unbalanced formulas 
have led to some undesirable results and adverse criticism. Oil-soluble 
anesthetics dispensed in amimules and proved of clinical merit by 
more than one investigator should be selected. The decompensation 
])roduels of the oils and alcohols, especially those contained in rubber- 
stoppered or unsealed bottles, will .ieopardize the results of the most 
meticulous technician. 


SELErnO.N OF ANE.STnETIr 

A preparation should meet the following rerpiircments ; (1) It should 
he nontoxic. (2) It should produce both immediate and prolonged anes- 
thesia. (Il) There should be no delay in healing due to its xme. (4) 
The cost of the solution .should not prohibit its use in all classes of 
patients. If the solution itself meets the above refinirement.s. then its 
more general use will rest uiwn the proper selection of cases and the 
tO(*]ini([nc of injoetiou, 

llccvivvtl for Novc-mbor 1ft, IftOS. 

7oo 
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KUHfiEUY 




.SI;i,E(TKI.S' (II' CASES 

111 this ]iiirticul!ir rcjiort oil-soliihlp twcd in lieinor- 

H.oidcctninics only. Jlowcvcr, this tyjie of ancslhesia he used in 
fissnms, cryptitis niu] iniiiillif is, pmi-itns ani, extcnml tlironiliotic iicnior- 
rhokh iiiid « siii<rl(> uiu-oiiiplicaled conihiiicd luMiioi-rlioid amenable to 
amindalory operativi' treatment in selcided (rases, (roe(r.v<rodynia, and 
spliiiicicr spnsnt as mi/j he luded hi the numerous I’cf’crcmrcs. 

In (his [mpei, il we eoiisider (lie iiidieatious for in.iertion to be elimi- 
nation ol pain lollowin;,’’ Iiemorrlioideetoniy, (he ]uir])o.se has been 
served. 

I lie object ol injoetinjr an oil-soJnble anesllielie about (he anas and 
reetnm is nianylold. ’I'lu" production of jirolonyed and jirofoiind ane.s- 
thesia nl)ou( tlie anoreetiim is followed by ju-oloiifred relaxation of the 
sjihincter muscles. This is accompanied b,v a remarkable freedom 
iroin postojierative tmiu and discomfort, if this can be aeeompli.shed 
widund iiderferiu'' with (he liealin<r of tissue and without the forma- 
tion of iiidnriitioii. abscess, fistula, or deformity, we have a di.stinctJy 
useful ]iroecdnre in the realm of rectal .sur',wry. 


CONTltAI N'UIC.WIOXS 


The important contraindications to injection are hemorrhoids ae- 
eonijianied b.v active suppuration in the form of abscess, sinus, fistula, 
and perirectal cellulitis, particidarly that encountered in lymphopathia 
venerea (!yinpl\<)jj:niu(doma iiifruinale) of the rectum and aims. 

Atred individuals whose sphincter mechani.sm is .somewhat lax and 
atonic usuall.v dislike the ju'oloni'ed anest belie efi’eet ns they are par- 
tially ineontinent for the duration of anesthesia. Diabetic.s and 
others whose tissues ajijiear inarkedl.v devitalized .slionld be injected 
with caution and it is advisable to use the weaker solutions in smaller 
amonnt.s in these cases. Particnlarl.v has this been found true for the 
solutiinis eontaiuinc: ]ilieuoI or benzyl alcohol, either alone or in com- 
bination. Although this is not .shown in this partiexdar series of cases, 
it is mentioned due to my experience witli sevei'al hundred injections 
of oil-soluble anesthesia in other anorectal conditions in which a few 
complications due to stronjr solutions or unbalanced fornudas were 
encountered. 

TECIIXKJUE OF IXJECTIOX 


The teehnkiue of injection lias been paidicniarlj 


well described b.v 

J. JIC •' 

Iilorgan-' and Gorsch,- ■' but for the sake of completeness, the method 
used in this series Avill be described. 

At the time of operation, following the administration of the gen- 
eral spinal, caudal, or trans-saeral anesthetic and before any opera- 
thV procedure is started, the oil-soluble anesthetic is injected. Ten 
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REPORT OP CASES 

The same routine preoperatiye medication with barbiturates and mor- 
phine was given in both series of cases. This preliniinarj' i)reparation 
in the experience of nianj' has greatly facilitated the administration of 
a spinal anesthetic. 

All patients were given a spinal anesthetic consisting of 90 to 100 mg. 
of novocain crystals dissolved in spinal fluid. 

The Hirschman technique of ligature and excision of the pile mass 
was u-sed in all patients. A radical hemon-lioideetomy was thus car- 
ried out. Clamp and eauteiy technique was not used in any case. 
The operative wounds in both .series were not closed by suture in anj' 
fashion, as the Hirschman technique of opei-ation is an open-wound 
method that heals by granulation. Suture and closure of the wound 
is invariably accompanied by more postoperative tissue edema, pres- 
sure, stitch infection, and inadequate drainage than the open-wound 
method. Postoperative spasm of the sphincter muscle which grips the 
operative wound sufficiently to produce ischemia, delayed healing, and 
jmstoperative pain is avoided if one does not stitch any suture mate- 
I'ial into the muscle where it acts as an irritating foreign body. At 
the conclusion of the operation, a thin strip of gause, whose diameter 
in the anal canal would not exceed that of a lead pencil (often less), 
was inserted as a dressing in all eases. 

The same routine postoperative care using warm compresses, Sitz 
baths, etc., was carried out in all cases. 

The patients were out of bed and up on the second postoperative 
day, were given full diet from the second day on ; had their first bowel 
movement usually the second day, and were given their first digital 
examination the third day. Patients on whom this radical type of 
liemorrhoidec'toniy was done are reipiesled to stay in the hospital be- 
tween five to eight days. 

Table 1 shows the amount of narcotics used. 


T.uh.e I 


NO. OK IK)SKS OK 

XAROOTK’' 

1 1 

i 

0 ! 
0 i 

m 

Hi 

1 »> 

i 

:: 

1 

5 

1 

1 <■> 

7 

1 

TOTAr. j 

AVEtiiVar. 

iSeries 1 ] 

Patienl.s not iujeeto,! j a i 
Tola) iiarootie.s ; n 

1 

1 

I •*’ 

a 

38 

14 

do 

21 

lOo 

•} 

24 

1 

7 

1 

30 pt. 

21S doses j 

4.0.3 

.Series 11 i 

Patients injoetei! i IS 

Tnt.al narcotics j o 

. ! 
1 a ! 
! m 

•! 

12 

12 

1 

5 

1 i 

1 

7 

1 

1 pt- : 
1 70 do.ses 

1.4 

Series 11 
("orrorted <]o.«ape 

au-lS = 32 cases 
o- ca?os : 70 doses 

2.1 S 


OF CASK 


The analysis ,.f these two scries „f casc.s ha.s considerable comnarat ivo 
'able and presents some intere.slmg Uuding.s in j-c-ard to- Ht* t1 
»"">'n.t of nareotie re.pnred to control postoperative pain'- (o , 
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SUKGERY 


Aeeiinilc ;infl ejircfiil juiafomie distribution of tlie solution is both pos- 
sible and essentia] to obtain ^rood results. Ai)proxiniately 6 e.e. of 
solution is infiltrated into the deei)or ti.s.sues in this fa.shion. The 
leinainiiifr 2 e.e. of solution is infiltiaited, both superficially and deej), 
about the antcrioi’ iourth ol the anus through a single anterior punc- 
ture. J ho distribution of the .solution liere blocks off the anal fibers 
of the perineal nerve which innervates the anterior fourth of the anus. 



2. Xllusti'atinK’ the siiperflcial and deep 


The subcutaneous 

area Vitli the' vertiraT sV)^(3jnff''s)iO'i\\the^ plane of 


needle along” the line 
marked 2^ S, and 5, 


marked "i. The deeper injections are given along the lines 


The simple technique of injection must be strictl.y adliered to iji 
order to get good results and avoid complications. By using a small 
o-auge needle and keeping it in motion we avoid “pooling" of the solu- 
tioir Abscess, fistula, and induration are known to follow errors in 
technique, mainly due to pooling of the solution or perforation of the 
rectum Intradennal injection of any of the known oil-soluble anes- 
thetics is invariably followed by slough. 
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tliat none of these patients had an absolutely painless postoperative 
coiu’se. The absurdity of some writei’s who publish and tabulate records 
indicating “no pain after operation” is a rather poor tribute to the 
average physician’s mentality or to the patient's fortitude. I iiersou- 
ally made the examinations in this series and know all of these pa- 
tients had pain during their first digital examination. One thing was 
definitely noted; that, in general, the severity of the pain Mms less and 
the subsidence of the pain was more rapid in the injected group. 
Series II. In Series I, not injected, the pain was severe, the sphincter 
spastic, and the aftermath prolonged. 

In Series IT, injected, the pain was less severe and in many excep- 
tionally mild by comparison. Tlie sphincter was relaxed in all and 
in about .30 per cent of the eases it was actually gaping and patulous 
for many seconds after digital examination. 


5. 2'hc Extent of Surc/crij Done . — In Series I, not injected, the usual 
technique of operation was used. The pedicle was ligated and the 
hemorrhoid excised so as to include a generous portion of skin. Hem- 
orrlioideetomy was done in three quadrants in most of the cases and 
in a very small number excision was carried out in four quadrants. 

In Series II, injected, the usual technique of operation was used in 
the first few cases. As it became more evident that the prolonged 
muscular relaxation and anesthesia would permit of more thorough 
postoperative digital examinations, the amount of tbssue removed be- 
came greater. I would estimate that 70 per cent of cases in Series II 
had more hemorrhoidal tissue removed than those in Series I. The 
operation became more radical and it is safe to say the results more 
satisfactory. The incidence of postoperative skin tags became almost 
nil, and a smooth anus “without a vein in sight” became the rule. 
Series II, injected, definitely had a more radical operation. 

6. The Coinptication.9 Incident to Operation . — In Series I, not in- 
jected, there were 2 jiostoperative complications. In 1, a small thrombus 
developed in an island of skin left between the areas of excision. 
Linear incision of the overlying skin and evacuation of the clot re- 
lieved this immediately. One patient developed a sensitive sear which 
required the injection of a local anesthetic and freeing of the scar 
about two months after operation. None had developed stricture or 
abscess and there were no iiostoperative hemorrhages. 

In Series II. injected, there was 1 case of delayed healing accom- 
panied by a marked perianal erythema and pruritic dermatiti^medica- 


nientosa due to an idiosyncrasy to the solution. This was confirmed 
by the patch test. Prolonged sensory anesthesia or muscular weak- 
ness should not be considered a complication of these iniected case.s 
Tins is desirable and .■onslitutes part of the valid reasolis for uVi.m 
the solution. However, it should be mentioned that all of these n-T 
fents were cautioned that when any urge or desire to stool appeared 



SUKnEItY 


7(!D 

need ior e.'itJiefpmatioii ; (3) llic ease of first bowel action ■ (4) the 
clinum.tion in pain incident to postoperative di-ital examination- (5) 
Ibc extent of mir^nn-y done; ((5) the eomplicafions incident to opero- 
tion. fi’Jiese will i)e discussed in order. 

.1. 7/ir ^‘liiioKii/ of Adi-cotic Ifi fjuimI lo Conlrnl Poxioperotive Pain . — 
In Series 1, not injected, a total of 218 doses of narcotic were required. 
Tlte avera-e dose ])er patient was 4.03. Examination of Ibe ebart re- 
veals tbat tlie dose ran"o in this ;;ronp was from 3 to fi. There were no 
jmlients in this ;>rouj) m'Iio were able to he comfortable witliout at least 
one dose ol narcofie, Tlie larprest innnber of patients were in the group 
re((uiring 4 tmd n doses of narcotic and some of these individuals had 
nausea and vomiting directly attributable to the morphine. 

In bevies 11, injected, a total of 70 doses of narcotic wei-e required. 
However, in this sei-ies 18 [jatients (or 30 i>cr cent) did not requii-c 
any narcotic at any time after operation. This leaves a total of 32 
patients (or (14 ])er cent) of tiie injected groiip who required narcotic 
lor the average dose of 2.18. 'I'he dose range in this group was from 
1 to 4, 'riie largest number of patients were in the groups requiring 
1 to 4 doses of narcotic. 

2. 77if Xred of Ca/lictcrization. — In Series I. jiot injected, 2 patients 
rc(iuired catheterization. In Scries 11, injected, no patient required 
catheterization. 

3. The ICa.xe of Pirxt lloterl Action. — The usual regime in both series 
was a rectal instillation of warm oil on the morning of the second post- 
operative day. While it is impo.s.sible to chart the relief of such an 
intangible subject as painful bowel movement, a vast difference was 
noted between the two series. 

Series I, not injected, had a greater tendency to delay the time of 
bowel movement. There was rarely a spontaneous action in this group. 
All had jmin at the time of bowel movement and in a large number of 
patients the ]min was more severe and was slower in subsiding. 

Series II, injected, had less tendency to delay evacuation. 3Iany 
had a partial involuntary passage during the first 3 to 5 da 3 's, and 
there were a few whose sphincter paral.vsis ijer.sisted for 12 to 14 da.vs. 
About 50 per cent of the patients had pain at the time of bowel move- 
ment, bxit the severit.v of the pain was less and the subsidence of the 
pain w-as more rapid than in the other series. 

In about 25 per cent of the cases, I would estimate that the pain of 
first bowel ino^’ement would be as severe in this .series as it was in the 
group who were not injected. However, the subsequent passages 
nsuall.v would be much easier. In the entire group, with few excep- 
tions, these patients -were more comfortable during the intervals be- 
tween bowel actions. • j • 

4 The Diminution in Pain Incident to Postopcnafivc Ea-ammatwn.~ 
This was painful to all patients in both series. It should be understood 



JIAJOR OPERATIONS IN ELDERLY PATIENTS 

Fred W. Raxkix, iI.D.. axd Colemax C. Johxstox, M.D., 
Lexixgtox*, Ky. 

T he sui'gieal eare of those in the antuinn of life has hecoiiie a prob- 
lem of enlarging interest and importance during the last half 
century because of the ever increasing number of jiatients over 70 
years of age vho present themselves for diagnosis and treat}nent. It 
is surprising to think that eighty years ago only one-half of our j^opu- 
lation reached the age of 40 years, -while in 1931, as Brooks points out, 
the average age of of the wliite male was 59 yeai’s and the white 
female 62 years. In other words, life expectancy has been increased 
by 20 years during the past eight decades. 

Of a population of 122,000,000 in 1931, 6.6 per cent were over 65 
years of age, or twice the number living in 1850. "With this rate of 
increase projected over a similar period of years, there will be seven 
times as many people over 65 years, or about 28,000,000. Prom an- 
other point of view, a brief survey of the vital .stati.stics of the IMetro- 
politan Life Insurance Company is of interest. This shows that out of 
a group of 1,000 children of 10 years of age, over one-half will reach 
the 60’s, while more than one-thii'd will survive 70. There will be 145 
octogenarians, and 8 of these will live for 90 years or more. 

Responsible in part for this strikmg shift of our population is, of 
course, the medical profession. It has, through a wider distribution 
of intelligent medical care, created a responsibility which, although 
it may be a privilege to enjoy, is notwithstanding an enormous obli- 
gation. 

First among the American writers to express an intere.st in the 
health of the aged were Chaveat and Loomis, who, in ISSl. published 
a book on Disinscs of Old Age. Na.sher followed their example in 1912, 
while Thewlis made his valuable contribution to the subject in 1919. 
During the past twenty years many interesting and instructive articles 
have appeared which show an increasing interest in this growing 
problem of the surgical care of the aged. As iMorten points out, the 
urologists were, by dint of sheer necessity, the first to realize the 
ability of the aged to withstand surgery with a surprising degree of 
resistance and in the face of the gravest physiologic adversities. 
Gradually, experience has shown that old age is no longer the contra- 
indication to surgery that it was at the beginning of the centurv, and 
more and more data are being aec\unulated to substantiate this fact. 
Lazjirus rciiorted a case of a woman S.5 years of age upon Avhom he had 
operate d succossfvdly for a rniUured. gangrenous appendix; Ilor.slev 
Rt'Colvo.J fr»r puMioatSon. Xovonibor 3, 
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( icy siiouUl ]mrry (o liic batlirooin iniiiiedinlely. Particularlv was 
ihiH irnc clurinfr fhc fir.s( week and in a low eases as Ion- as fourteen 
<0 eighteen days. vUJ ({cvetopod iionnaf seu.safioii and muscular func- 
tion following- absorption of the anestbesifi. 

^Mtbougli ] liad a few ease.s of induration and al)scc.s.s in oilier 
ease.s. such as tissnre and sin<rie f brombotic hemorrhoid treated in 
office practice, there icere no such eases in tin's series. Improper solu- 
tions and errors in leclmhpie aeeonnted for tiie above mentioned ca.sc.s. 
Except as mentioned, delayed liealin- ditl not occur. 


SUMMARY 

In ie\iei\in— the notes on the eliarts and my own observations on 
these two series of patients, it was jicrfeetly evident tliat in Series II. 
in.jeeted, avc had a -rouji ol patients enjoyin— postoperative comfort to 
a degree not a])])i-oaelied heretofore. There were many ways in ivliieh 
the tlaily observation ol these in.jeeted eases differed from the otlier 
series. Patients wlio are eomfortahle to the extent of sifting up in 
bed, reading tlic paiier. and partaking of a full diet on the first or 
second postoperative day were eneountered ratlier frequentl.v. Nausea, 
vomiting, and otlier signs of morpliini.sm were largely eliminated. 
There n-ere a few whose threshold of pain was not iiifliienced com- 
pletely by the iii.ieefion, as indiealed bv the 32 cases. There M’ere 
some in tin's Series fl. iii.ieeted, upon whom the in.jeetion of the oil 
sohibic anesfhefie seemed to have little effect. This is to be expected 
in the future. Althoiigli this is a .small series of eases to report, the 
author feels that a review of a larger serie.s would .vield essentially 
tile same information. The records and observations on these eases 
have been made persoiiall.v an<l have been earefnll.v kejil and anal.vzed. 


coxcursiONS 

The following conclusions seem evident : 

1. Oil soluble anesthesia is a valuable and efiieient supplementary 
form of anesthesia available for Iiemorrhoideetoinv. 

2. Patients given an iii.ieetioii of oil soluble anesthesia have a more 
comfortable postoperative period as measured by (1) the amount of 
narcotic used. (2) the need for catheterization, (3) the ease of tiist 
bowel action, (4) the diminution in pain incident to digital examination. 

3. Oil soluble anesthesia, properly used, permits of a more radical 
removal of hemorrhoid tissue, is not attended by delayed healing, and 
is rarely accompanied by any niiroward sequelae. 
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PKEOPERATIVE PREPARATION 


The period of preoperative preparation is, of course, variable, de- 
pending upon ivlietlier elective or emergency surgery is to be done. 
However, every effort must be made to capitalize on what few’ natural 
resources the patients have managed to retain. No trouble must be 
spared in attempting to rehabilitate these elderly people as thoroughly 
as possible, for attention to such details may mean the difference be- 
tw’een .success and failure. There is no single grouii of patients in 
which, as Guthrie suggests, optimi.sm, cheerful encouragement, and 
subtle management are so absolutely essential. Regimentation and 
the domination of a relentless and impersonal routine, or the sudden 
changes to wdiich old people cannot adjust themselves readily, may be 
the sole cause of miserable failure. The aged frequently have accus- 
tomed themselves to reign supreme, and to tlnvart their harmless 
whims creates unnecessary conflict. On the other hand, and even more 
difficult to contend with, are a certain few’ w’ho seem overpow’ered 
w’ith a sense of hopeless futility. A prelude of soft restraint and 
gradual readjustment to surroundings and routine is, in elective sur- 
gery, as important as a cheerful attending staff of doctors, nurses, and 
visitors; w’hile comfort, and plea.sant food and quarters add materiallj’ 
to the joi (Ic vie which must be infu.sed into the patients. 

Careful oi’al hygiene not only will inerea.se dietary efficiency, but may 
prevent a not infrequently fatal postoperative parotitis. A w’ell- 
rounded, high calorie diet, adequately supplied w’ith vitamins and 
easily assimilated carbohydrates, will replenish any possible defieiency 
and re-establish a depleted glycogen re.serve. Hydration w’ith from 
3,000 to 4,000 c.e. of fluid with an accurate record of the output will 
determine the w’ater balance. Ten jier cent glucose intravenously is 
the most efficient mild diuretic which may be used to combat an 
inadequate urinary output with a rising blood urea. It is also a valu- 
able cardiac nutrient as well as a liver protective, although, of course, 
intravenous therapy must be governed by cardiac efficiency and limited 
at the first suggestion of decompensation. The correction of anemia 


not only will relieve the heart of a notable burden produced by inade- 
<inate oxygenation, but will restore it to more nearly normal the 
physiologic processes of these old people w’hieh, at be.st, function only 
at minimum efficiency. 

If there is a previous history of cardiac decompensation or if elec- 
trocardiography reveals evidence suggestive of myocardial dama<m 
which under the additional strain of surgery may lead to heart failure 
the question of in-eoiierative digitalization presents itself, inadenuate 
d.gita izat.oi, is of no tlicrapeutic value, and complete digitalization 
should he instituted only in the face of impending failure or actual 
<l'-<''"'M'''mation. In the presence of such a complication, .sur-mry is 
«< deferrcl when imssihlc; otherwise prompt digitalizaf io.ris'the 
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has sueee.ssrully i-cseeted the stoniacli for canoer in five patients over 
70 years ot llayo and Xcttrour have reported an interesting series 
of major surgical ]iroccd\ires in jjatients over 70; Yeomans and Xew- 
ton. ol Australia, eaeli Jiave i-evieu-ed n series of 100 sueli eases; 
Brooks, of Nashville, Tenn., discussed a group of 287 surgical eases 
over 70 years of age treated at the University Hospital during the ten- 


year ])eriod following ]!)2ri; and Gordon-Taylor states that to his 
knowledge the oldest person to he suceessfidly o])ora1ed upon was a 
lOG-year-old woman who had a slrangidated femoral heiaiia. 


It was Osier’s o{)inion that a deficient circulatory .system is the true 
measure of old age, and. as is so often observed, some ))ersons 50 years 
of age seem older than others of 70. However, tradition has it that 
the allotted s]mn of life is three score yeai’s and ten, therefore those 
beyond this arbitrary point shall be considered in the old age group. 
iUany who attain this age are alert, intellectually active, and anxious 
to live. They seek the surgeon in the hope that something may he 
done for them and are in a more recei)tive frame of mind when sur- 
gery is indicated. There is less interference from superstition, preju- 
dice. and fear. From the surgeon’s standpoint, pro- and postopera- 
tive care, teehniciiie, and ane.sthesia lombine to afford the patient a 
far better prognosis than in the days of the frock coat and carbolic 
acid sj)ray. However, diie credit must be given these people, for 
without a sturdiness of fiber they would never have reached the age 
of 70 years. Tlie end result is a .steady inci-ease in the operability of 
patients in this group with a concomitant fall in siu’gical mortality. 

To assume this responsibility with credit to the profession, a care- 
fully coordinated series of mcticnlousiy arranged details must be car- 
ried out with a i)recision and deftness that can be acquired only 
through a well-rounded surgical training and seasoned experience. 
The nieety of surgical judgment as to when, what, and how much to 
do is the keynote to sncce.ss in these patients. It is, however, a futile 
attack unless adequately flanked and snpiJorted by thoroughly capable 
pro- and postoperative care. 

A prompt and accurate diagnosis, of course, is e.sseutial, but here 
the examination has just begun. A seai-ching study of the most inti- 
mate details of the patient ’s physiologic state must be made for these 
patients suffer from the burden of time and scars of previous di.sease 
in addition to the illness for which they present themselves. It is 
tlierefore important to evaluate as carefully as possible their reserve 
not only in order to determine their surgical limitations, but also to 
anticipate and thereby forestall any complications which may develop 
during the postoperative course, for. as Crile has observed, these com- 
plications are best treated before they arise. 
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In our series of 44 eases subjected to 55 operations, gas-ox 3 ’gen-etber 
was used in 26 cases ; local anesthesia was chosen in 21, sacral anesthesia 
proved satisfactoi\v in 3 posterior resections of the rectum and in 1 
vaginal hj^stereetonn- ; while local anesthesia supplemented with gas 
was used 4 times. Postoiierative pulmonaiy complications occurred 
in 7 cases. One patient, with an ileocolostony, died seventeen daj'S 
postoperative^' ivith bronchopneumonia ; the anesthetic had been gas- 
ether. A second death from bronchopneumonia occurred four daj^s 
after a secondarj’ closure for wound disruption, done under local anes- 
thesia. A third patient, an appendectonn' done under gas-ether, de- 
veloped a small area of bronchopneumonia six da.vs postoperativelj', 
but recovered. A fourth patient had a closure of a eolostomj' and 
amputation of the penis for cancer, done under local anesthesia at one 
time, and developed a mild bronchopneumonia; while in a fifth pa- 
tient a small area of bronchopneumonia ap])eared on the fourth post- 
operative da.v following removal of a ruptured appendix under local 
ane.sthesia supplemented with gas. The onl.v case of atelectasis fol- 
lowed a hernioplast.v, done under local ane.sthesia. A sixth case died 
of bronchopneumonia on the sixteenth postoperative daj' following 
exteviovizatiou of an esophageal divevticnlnm, under local anesthesia. 
Tlie one death from pulmoiiar.v embolism had no relation to anesthesia 
and therefore will not be discussed with this group. In otlier words, 
the instance of postancsthetic pulinonarv complications following 55 
operations was 12.7 per cent. Of these, 2 occurred in the series of 26 
which were given gas-ether, an instance of 7.6 per cent; while 4 fol- 
lowed the u.se of infiltration anesthesia in a scries of 25 cases, a per- 
centage of 16.8. Four of the infiltration anesthetics were supple- 
mented with gas, with but 1 postoperative complication, an incidence 
of 25 per cent. Although this is not a large series, it shows conelu- 
sivcl.v that a good anesthetist, a short operative time, and careful post- 
oi)eralivc care will render the use of general anesthesia in old people 
as safe as an.v otlier anesthetic available. 


srnr.U’An oiisekvations 

From the .standjmint of technical accomplishment, it is perhaps .super- 
fluous to rejicat that judgment, speed, and geutlenc.ss compose the c.ssen- 
tial triumvirate for surgical success iu these old persons. Little need 
he said about gcntlcne.ss and speed except to emphasize that both tend 
to avoid shock as well as minimize the depth and duration of anesthesia 
all of winch have an extremely important bearing on the postoperative 
course. Wnli regard to judgment, so many factors are involved that it 
cannot well be discussed in detail, llrietly. however, it is a question 
of how much surgery these patients can stand. Frequentlv this briims 
up the point ol wlictl.cr it is wiser to iicrform a single- ’or multiple- 
Mage operation. Coheu has noted that .sceoiulary operations in these 
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]>roucdiire ol' choice. Obviously, tlie carJie.st posloperalive evidence of 
dcconipeiisiition is an indiealion for di^dtalizatioii, Tlie usual pre- 
operafive mca.sure.s, such as eloaiisiii<r of tlie colon, or gastric lavage, 
ill .sill gory ol the large boivel, or .stonuieli, are such routine measures 
that they hardly need be mentioned Iicre. 

Ijiiplocc tiiid Aieol.son have .studied the effect of prolonged recum- 
bency in 34 jmtienis eonlincd to bed for ortho])edie treatment ivho 
were otherwise in good liealth. One-half of these patients died, but of 
these .1/ in only 10 was death directly attributable to prolonged con- 
finement. These authors show that the continued inactivit}' of old 
patients confined to bed leads to a circulatory retardation with periph- 
eral stagnation which is elo.sely analogous to shock and that “local 
aiioxeiiiia and coiiseiiueiit degeneration of tissues leads to toxemia and 
to permanent capillary damage which perpetuates the eirculator.r 
fault and ultimately results in death." These conclusions obviouslj' 
favor as short a period of recumbency as jiossible, with active or pas- 
sive muscular exercise. Whenever practical, preoperative patients 
should be encouraged to be up and around during their preparation 
for surgery, and postoperative jwtients are to be mobilized as soon as 
jiossihie. 

ANESTHESIA 

The question of anesthesia in the aged is still a problem open to dis- 
eitfisioit, hut upon one point there is unanimous agreement; the anes- 
thetist must be a good one. 'With this as a major premise, we find 
cause for a groat diversity of preference among different surgeons. 
Thompson and Ilabcin, in their series of 1,200 urological patients over 
70 years of age, used spinal anesthesia almost exclusivelj'. Ke3uies is 
partial to nitrous oxide and ox.vgen alone or in combination with 
avertin in elderly people, but he emphasizes the value of infiltration 
anesthesia. Crile disapproves of avertin or etlier, but favors local 
anesthesia and uses spinal anesthesia regardless of the patient's age 
whenever sufficient blood can be given preoperativelj'. In Newton s 
series of 100 cases of major surgerv in patients over lO j’ears of age, 
general anesthesia was used except in an occasional ease in which 
there were obvious indications for local anesthesia. Nitrous oxide or 
ethylene was his choice whenever jiossible. 


Table I 

.AXESTUETtC 



TYPE 

NO. OPERATIONS 

PULMOaYARY 

rOMPLK'ATIONS 

PERCENTAGE 


Gas-ether 

Gas-loeal 

Local 

Sacral 

Total 

20 

4 

21 

4 

— gg 

2 

1 

4 

0 

7 

7.0 

2S.0 

17.2 

0 

12.7 
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In our series of 44 eases subjected to 55 operations, gas-oxygeii-etlier 
was used iii 26 cases ; local auestliesia rvas cliosen in 21, sacral anesthesia 
proved satisfactory in 3 posterior resections of the rectum and in 1 
vaginal hysterectomy; while local anesthesia supplemented w'ith gas 
was used 4 times. Postoperative pulmonary complications occurred 
in 7 eases. One patient, with an ileocol ostomy, died seventeen days 
postoperatively wdth bronchopneumonia; the anesthetic had been gas- 
ether. A second death from bronebopneumonia occurred four days 
after a secondary closure for wound disruption, done under local anes- 
thesia. A third patient, an appendectomy done under gas-ether, de- 
veloped a small area of bronchopneumonia six days postoiierativeljs 
but recovered. A fourth patient had a closure of a colostomy and 
amputation of the penis for cancer, done under local anesthesia at one 
time, and developed a mild bronchopneumonia; while in a fifth pa- 
tient a small area of bronchopneumonia appeared on the fourth post- 
operative day following removal of a ruptured appendix under local 
anesthesia supplemented with gas. The only case of atelectasis fol- 
lowed a hernioplasty, done under local anesthesia. A sixth case died 
of bronchopneumonia on the sixteenth postoperative day following 
exteriorizatiou of an esophageal diverticulum, under local anesthesia. 
'I'iie one death from pulmonary embolism had no relation to anesthesia 
and therefore will not be discussed with this group. In other wmrds, 
the hrstancc of postanc.sthetic pulmonary complications following 55 
operations was 12.7 per cent. Of these, 2 occurred in the series of 26 
wiiich were given gas-ether, an instance of 7.6 per cent; while 4 fol- 
lowed the n.se of infiltration anesthesia in a series of 25 cases, a per- 
centage of 16.8. Pour of the infiltration anesthetics were supple- 
mented with ga.s, with hut 1 postoperative eomplieation, an incidence 
of 25 per cent. Altlmngh this is not a large series, it shows conclu- 
sively that a good anestheti.st, a .shoii operative time, and careful post- 
operative care will render the use of general anesthesia in old people 
as safe as any other anesthetie available. 


.snauvAi, oKsimvATiONs 

From the standpoint of teehnieal aecompli.shmenf. it is perhaps super- 
fhions to repeat that judgment, speed, and gentleness compose the essen- 
tial triumvirate for surgical success in thc.se old persons. Little need 
he said about genllcne.ss ami siieed e.xeept to emphasize that both tend 
to avoid shook as well as miuimi7.e the depth and duration of anesthesia 
all of which have an extremely important hearing on the postoperative 
emirse. \\ ith regard to jmlgmenl. so many factors are involved that it 
cannot well he d.seussed in detail, briefly, however, it is a question 
ot how imich surgery these patient.s ean .stand. Frequeutlv this hriims 
<tp the point of whether it is wFer to perform a .sin«de-’or mnlfinro 

opLiio,,., 
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imlieiits most oJtoii in-ovo latdl and tJieretore Jie condemns the inul- 
n])le-sfage pi-oeodm-e. W. Msiyo rciwvtod d cutscs of patients over 
70 yours of ugo who underwent innJtipie-stajre ojmration.s with success. 
Jn tin's series, 7 ])a(ients were operated upon two or more times, with- 
out niortalit.v. Naturally it. is unwise and un.inst to pi-olonjcr the period 
of invalidism uniunmssarily hy suhjeetin^' a patient to a series of sur- 
gical procedures wJicn the same end can be nocompUshcd without 
undue daiipej’ at one operutiou. liowever. these findings Avould sug- 
ge.st that nndtipie-stage operations may well be carried out upon eld- 
ci patients and that in those of questionable surgical tolerance it 
is pei'haps best, to err on the side of conservatism. A iicriod of from 
two to three weeks oi' longer may be nece.s.sary between stages. Every 
eflort must be made, at rehabilitation befoj'c -snb.ieeting tlm patients to 
lurtber surger.v, so not infrefiueiitly tlie ijiterval is prolonged. It is 
seldom that one or two additional weeks, during which time the pa- 
tient ma.\’ he up and around or even leave the Im.spital, will not be of 
material benefit. 

I’OSTOPERATIVE CARE 

Bodily warmth must he maintained during the transfer from the 
operating room to the bod on tlie w'ard. Patients slionld be turned 
frequently and inhalations of carbon dioxide, after the method of 
Graham, should be routine procedure. Doe}> respiratory excursions 
tend to aerate the bases of the lungs, which in old people are fre- 
quently congested or partiall,v atelectatic, and in this wa,v lielp to pre- 
vent pulmonary comjilication.s. which, a.s JJarve,v has said, occur six 
times more frequently in iiatients over 05 years of age than in those 
in the prime of life. iMorphine is best used sparingl.v due to its de- 
pressing effect on the respiratoiw center and the cough reflex. 
Atropine in con.iunction with it tends to decrease bronchial secretions 
and thereby facilitates a more complete ae:'ation of all parts of the 
lungs. Pain, restlessness, and apprehension must be controlled, but 
with minimum sedation. The barbiturates are often pooi'l,v tolerated 
by old people and their effect is at times aeenmnlative. This may 
serve to mask the carl.v sign.s of renal msuffieienc.v. The matter of 
hydration has been suffieientl,v discussed. 

Postoperative transfusions are of importance in replacing blood 
loss, hut a most striking eft'eet may be seen in those patients who have 
lost momeutnm and for no specific reason are slowl.v but steadily 
failing. Massage of the extremities as well as active and passive exer- 
cise lidp to stimulate peripheral circulation and should be started as 
soon as practicable, to be repeated at regular intervals. Whittaker re- 
norted the case of an octogenarian who, following a gastroenteros- 
toni.v, was gotten ont of bed and allowed food on the third postopera- 
tive da.v. 
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In this series of 44 patients over 70 years of age M'iio liave undergone 
major surgical procedures, it was found that 29 patients were between 
70 and 75 years of age, while 15 were from 75 to 82 ; Average age, 
73.5 years; oldest patient, 82 years; patients 70 to 74 years old, 29; 
patients 75 to 80 years old, 12; patients above 80 years, 3. Only 3 
patients had passed the age of 80 years, and of these the oldest was 
82. The average age of the group was 73.5 years. 

Tabi.e II 


Tvpks or Sn:cf.i:v 


Elective ojierations 

4.S 

Malignant di.sease 

24 

Emergency oporntions 

7 

Benign disease 

20 

Colon and rectum 

Hi 

Pelvic 

O 

Biliarv tract 

7 

Brea.st 

4 

Hernia repair 

5 

Exploration 

1 

I'ppci' gastroink’stinnl 4 

.t])pcndi.v 



JIi.se('Ilaiicou.s 

o 



There were only 7 einergeney operations performed in this serie.s, 
while 54.5 per cent of tlic eases .suffered from malignant disease. There 
were IG colon and rectal cases, of which 14 were referred for ear- 
cinoma. One patient was found to have a carcinoma of the right 
colon. There were 8 cases of carcinoma of the sigmoid, while 5 pa- 
lients .vnffered from cancer of the rectum. One ])atient had a diver- 


ticulitis of the sigmoid and another a lipoma of the mesentery of the 
sigmoid. 

In ;> cases ol malig'nant di.sease of the large bowel nothing more 
than colostomy could be done. Colostotny ^cith siihseipietit posterior 
resection wax performed in 3 cases, while an obstructive resection 
with compknuentary cccoslomy was done 3 times. Ileocolostomy and 
right colectom\- were performed in 1 case, and exteriorization for 
cancer of the sigmoid was accomplislicd in 2 cases. This latter pro- 
cedure was likewise used in ] j>aliont with a lipoma of the mesentery 
and another siifi'ering- fi'om diveidieiilitis. 

Of the 7 <-ases operated upon for disease of the biliary system, 2 
patients exidored were found to have inoperable carcinonm.s, 1 of 
them having a eancer of the gall bladder, while the other was found 
to have a eareinoma of tlie liver, lliouglit to he primary. Pom- pa- 
tients were operated ipion for inliammatory disease of the gal! blad- 
der with Stones, and aimther. .suffering from a painless, pvmgress'ive 
jamuhee. recovered following a clioleey.sl gastrostomy. 

r, 5 ^, 1 - J strangulated, while 

Iwn muhilocular postoperative ventral 

O! th. 2 pelvic ea.ses. 1 patient had a largo ovarian cv.st 
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uOiidi Wii,s reii.ovecl M'ilhout tlifiiculty, M-liile tlie ot))ei-, ).;,vii.g a com- 
plete ])roIapse of the iitenis, iiiKlcrweiit a vaginal liyslerectomy, fol- 
lowed by an uneventful recovery. 

iiuce radical amputations of tlic breast- were performed for caz’- 
cinoiua iind 1 simple znasteefouzy was done for a papillary cj-.stacleizozna. 
One iziitieut sizhjcctcd to hijzaz'otozny was foizzid to have an abdozzii- 
iitil cHi'cinomtttosis, tlic origiiz ol which eozild zzot be determizied. 
Of the 7 eziscs of .-(ppendicitis Jiiid upper gastz-oizzfestizzal tract szzrgery, 
.1 sufleved fz-ozii acute appendicitis, 2 being extremely acute, while the 
Ibiz'd iva.s ruplwed zritb ati early peritonitis. Ozie patiezzt had an 
uneventiul rccovezy following it z-adical z-e.scetioti of the .stoznaeh for 
a jzyloz’ie caz’cizionia, zrbile a second jzafiezzt u’ith a cazicer of the 
stoznauli died of ii ccrebi'a! aeeident on the clerezztlz dfzy foDondzzg it 
z’fidicJil I'cscctiozi. .(\z)other snli'cred fz’om a pez-foz'ated gastidc nicer 
for which closzire zizid ii ])Ostei'ior gastz-oezztcz’ostozny u'ere pezfozaned. 
Recovei'y in this case was znaza-ed ozily by a transitozy urizzaiy ob- 
struction fi-ozu a bezzign prostzztic Izypertz-oizhy. 'flze last of this group 
was a patiezzt with azz esojzizageal dzvcrtzcnluzn who died on the 
tbirteeuth postoperative day of brozic]zo])zzeuzzzoziia following exte- 
riorizatiozz of the divertieizluzzz. Ozze patiezzt szzftezdzzg frozn a znixed 
tuznor of the parotid glazzd was operated zzpozz successfully, while a 
sceozzd patiezzt (82) witlz a eazzeer .sitizatcd ,izzst azztei'ior to the right 
tonsillar fossa uudcrwezit Izgatiozi of the right exterzzzzl carotid artery 
without zni.sh!zp. 

COJtPI-ICATIOXS 

Of the 44 patients operated upozz, 17 developed one or zzzore post- 
operative eozzz]zlzezitiozzs, azz izzeidezzee of 38.6 per cezzt. 

Tabz.e III 


l’0.ST(«’f;Z!.lTZVZ: Co.zz ci.uwtwss 



Incidence oS.(i% 


Total oases 

17 

Total coniplicjttions 

23 

Bioncliojinoumonia 

6 

Cvstitis 

1 

Acute retention urine 

3 

Atelectasis 

Wound infection 

O 

Parotitis 

1 

Wound bleeding 

2 

Fecal fistula 

1 

Intestinal obstruction 

2 

Piilmonnrv 

Apoplc.vy 
embolism 1 

1 


The comznouest of these coznplicatious was, of course, broziehopueiz- 
znonia, wliieli occurred in 6 patients and was responsible for 3 deaths. 
Acute urinary i-eteution from benign prostatie hypertrophy oceizi-i-ed 
in 3 cases. Wound infection followed 3 operations, while wound bleed- 
izig of moderate severity occurred in 2 of the izifected cases, due to 
erosion of a small vessel. Postoperative intestinal obstruetzozz oc- 
curred izz 2 eases and was responsible for 1 death. Cystitis, a not zn- 
frequezzt complication following colon snrgeiy, was present zn only 
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2 instances. Pulmonary embolism, cerebral apoplexy, atelectasis, 
parotitis, and fecal fistula Avere resiiousible in 1 instance eacb. RecoA'- 
eiy AA’as complete in all but 6 of these patients. 


Table xy 
Moutalitv 


Patients 44 Operations 

Atalcs 27 Females 

Deaths 6 

Mortality by patient 13. C% 

MortalitA' by operation 10.9% 



In this .series 6 patients died, an actual mortality of 13.6 per cent; 
or mortality by operation of 10.9 per cent. This compares faA'orablj’ 
with statistics on this age group reported by other obserA’ers. 


T.vble V 


ACK 

sr.x 

DIAOXOSIS 

OVFMATIOS' 

CAUSE or BEATir 

[roST-Or 

(EflATIA'E 

BAV 

72 

M 

'anecr of tlie rec- 
tum 

IColostoniy 

1 

Inte.'itinal ob.struc- 
tion 

22 

78 

P 

■'ancer vifilit colon 

Ileoeolostom.A' and re- 
.section riglit colon 

Bronchopneumonia 

17 

71 

M 

Pancer rortosig- 
moid 

(1) Obstructive resec- 
tion 

(2) Secondary clo.siire 
for wound disrupt ion 

Broncliopneumonia 

22 

22 

1 O 

M 

t’ancev of llie sig- 
moid 

Colostomy 

Pulmonary embo- 
lism 


71 

M 

Diverticulum of 
ofopliagus 

Exteriorization 

Bronebopneumonia 

1.3 

72 

M 

I'aiiccr of the 
stoinnch 

fla.stric reflection 

-■fpoplexy 

12 


Our lirsl death occuri’ed on tlie tAvelfth postoperatiA-e day from an 
intestinal obstrtiction folloAving a colostomy in a 72-year-old male 
operated upon for cancer of the rectum. The .second occurred on the 
seventeenth jtost operative day folioAving an ileocolostomy and resec- 
tion of the ri'sht colon for cancer in a 7t?-yoar-old Avhitc Avoman avIio 
develoiAcd a broiieliopnenmonia. The third death was also from a 
bronehopneumonia developing twelve days after a secondary closure 
of a Avoimd disruption which folloAvcd an obstructive re.section and 
cecostoiny for mincer of the sigmoid. The fourth occurred on the 
tAventy. first day folloAving a colostomy for cancer of the rectum. This 
patient died from a pulmonary embolus. The fifth paiietit. operated 
upon for an esoidiageal diverticulum, died on the thirteenth postopera- 
tive day from bronchopneumonia. The last death oect.rred on the 
H-elf,h day of an nnnsually .smooth convalescence followiim a resec 
tmn of two-thirds of tl.c stomach for carcinoma. This patieirt -sutTered 
a "Mcbral accident and died immediatelv. 
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\y]mh m>s romovod without iliffieuif.v, while the otiiei- l.avi„g a eoiu- 
plcte prolapse of (he uterus, uiulerweiit a vagijial hystereetouiy, fol- 
lowed by nu UHcveiitiul recoverv. 

Three radical amputations of the breast were performed for ear- 
einonia and 1 simple mastcetomy was done for a papillary eystadeiioma. 
One patient subjected to laparotomy was found to have an abdomi- 
nal eareiiiomafosis, the origin of whicli could not be determined. 
OJ. the I ease.s of appendicitis and ujpier gastrointestinal tract mrgery, 
d sufiered from acute ajipeiidieifi.s. 2 being extremely acute, while the 
tiiiid "was ruptured ndth an early ]jeritonitis. One ]mlicnt had an 
uncYcnttul recovery iollowing a radical resection of the stomach for 


a p.\ loric eareinoma, while a second patient with a cancer of the 
.stomach died of a cerebral accident on the eleventh day following a 
radical resection. Another snil'ered from a perforated ga.strjc ulcer 
for M’hich closure and a jiosterior gastroentei’ostomy were performed. 
Heeovcry in this ca.se u’as marred only by a transitoi’y urinary ob- 
struction Iroiu a benign prostatic hypertrophy. The last of this group 
was a patient with an esojihageal diverticulum who died on the 
thirteenth j)ostoi)erativc day of bronchopneumonia following exte- 
riorization of the diverticulum. One jmtieut suffering from a mixed 
tumor of the jiarotid gland was operated upon successfully, while a 
second })atient (82) with a eaueer situated ,iust anterior to the right 
tonsillar fossa underwent ligation of the right external carotid artery 
without mishap. 


C0-''H>I,K’AT10XS 


Of the 44 patients operated upon. 17 develojmd one or jiiore ]) 0 st- 
operative eomplicatioms, a)i iueideiiee of 88. G per cent. 


Tabi.e III 


I’osTornu.vTivE Co.'iri.icATmxs 


ToUil cases 
Broncliopnoiinionia 
Acute retention urine 
■\Vound infection 
Wound Weeding 
Intestinal obstruction 


Incidence oS.(i% 

17 Tofa! conipiicatious 

(i Cystitis 

3 Ateioeta.si.s 

3 Parotitis 

2 Fecal fistula 

2 Apoples.v 

Pulnionarv emboli.sin 1 



The commonest of these complications was, of course, bronehopnen- 
inonia, which occiirred in G patients and was responsible for 3 deaths. 
Acute urinary retention from benign prostatic hypertrophj' oeenrred 
in 3 eases. Wound infection followed 3 operations, while wound bleed- 
ing of moderate severity occurred in 2 of the infected eases, due to 
erosion of a small vessel. Postoperative intestinal obsta'uction oc- 
curred in 2 cases and was responsible for 1 death. Cystitis, a not in- 
frequent complication following colon surgery, was present in only 
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Of the 24 cases of malignancy, 8, or oue-tliircl, were found to be 
inoperable. Palliath'e procedures onh' could be used to aid these 
people. Two remain alive, the other 6 having died, the average length 
of life after operation being 3.1 months. Ph'e eases of malignancy 
died in tlie hospital. Of the remaining 11, 3 who underAvent radical 
surgery have died of a recurrence five, twenty-one, and twenty-five 
months after operation. Two jiatients who were subjected to surgical 
extirpation died twenty-one and tiventy-six months afterward of 
causes unrelated to their preA'ious illnesses. 

Six patients, or one-fourth of the oidginal group suffering from 
malignant disease, have survived radical operations for an aA'erage of 
25.8 months without evidence of recurrence, which is in contrast to 
an average postoperative period of 3.3 months in patients upon Avhom 
palliative surgery alone could be performed. 

Of the 20 cases suffering from nonmalignant disease, 18 are now 
living and well; therefore, of the entire group operated upon during 
the past five years, the average length of life has been 21.1 months, 
ranging from 6 weeks to 5 years. Of the 24 patients now living and 
well, the average length of postoperative life has been 16.9 months. 

SUMMARY 

1. The life expectancy of our population has been increased greatly 
during the past eight decades. There were 8,052,000 people over 70 
years of age in our country in 1931 and this number is steadily in- 
creasing, 

2. llucii evidence has accumulated to show that elderly people toler- 
ate surgery surprisingly well. There is a progressive increase in 
oiierability with a eoueomitant decrease in mortality in this age group. 

3. Careful preoperative regulation and prepai-atiou arc of vital im- 
portance in the success of surgery in these people. A thorough pre- 
operative study aids materially in the management of postoperative 
care. 

4 . Of 55 anesthetics, 28 were gas induction ether; the rest were in- 
filtration anesthetics, supplemented in 3 instances with gas. The post- 
operative pulmonary complications after ether were 2 as opposed to 
5 following infiltration. The secret of this success is due to an ex- 
tremely good anesthetist. 

5. I'pon surgical .iudgment depends the matter of when. what, and 
iiow much to do. The fjuestion of single- or multiple-stage procedures 
iwesents itself and the time interval betAveeii stages is discussed. 

(i. Postoperative care must he as meticulous a.s the preoperative 
preparation in order to forestall complications whenever possible but 
liiey must ho treated promptly and vigorously wliej, fhev do occur 
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]11 the "I-Oiip ol 3fi colon ea.ses, 4 died in llie hospital and, of the 
remaiiiiiig 32, ;i were found on exploration to he inoperable; therefore, 
only a colostoniy could he done as a palliative measure. One of these 
patient.s is living’ six months after operation, while the other 2 died at 
lour and nine months re.sjiectively. Of the 3 eases i)i which colostomy 
and jiosterioi’ resection were performed, 1 is living and well after one 
A ear, another dead ot apojjlexy twenty-one months postoperatively, 
while the third liA’ed lor two years, to die of a recurrence of the malig- 
nanc.A. Of the .5 jiatients who .sur\'iA'ed cccostomy and obstructiA^e 
resection, all are living and avcII, 2 at four and tAventy-three months 
respectiA’cly ; Avhile the third has passed the liA’c-ycar postoperatiA'c 
mark. Of the 3 patients upon Avhom exteriorization Avas performed, 
2 arc living and Avell at nine and fourteen months, Avhile 3 died of 
unknoAvn cause three inonths postoperatiA'ely. 

Of the 7 cases of biliary disease, 2 Avere found to have inoperable 
malignancies and both died within two months of operation. The re- 
maining .5 Avere living and avcII at intervals ranging from nine months 
to five and one-half years. Of the 5 hernia cases, 4 patients are living 
and Avell from five months to four years tiostopcratively, Avhile 1 pa- 
tient died four years after operation of an unknoAvn cause. In the 
group of 4 upper gastrointestinal ea.ses, 2 patients Avere included in 
the hospital deaths; 1 patient operated upon for cancer of the pylorus 
died of a recurrence tAventy-five months postoperatively; the patient 
operated upon for perforated gastric ulcer is living and Avell four 
months after operation. 

The j)atient upon Avhom a A’aginal hysterectomy Avas performed for 
a prolapsed uterus is liA’ing and Avell at three and one-half years, while 
the second patient ojmrated uj)on for a large OA'arian cyst is lirhig and 
Avell at nine months. Tavo patients avIio undeinvent radical mastec- 
tomy for cancer of the breast have died, 1 fiA'e months postoperatiA’cIj’ 
AA’itli a recurrence, AA’hile the second died of dysentery after tAventA’-six 
months; a third is liA’ing AA’ithout recurrence at seA’enteen months, 
AA’hile the patient upon Avhoin simple mastectomy Avas done for chronic 
cystic mastitis is Avell after sixteen months. 


Tavo patients operated upon for acute appendicitis are Ihdng and 
Avell after six months to three years 2 >ostoperntiA’ely, Avhile the third 
died of heart disease three .A’eai’.s after operation. One patient, avIio 
A vas found at exploration to have a AA’idespread abdominal carcinoma- 
tosis, died Avithin a month of operation. 

Of the last 2 cases, 1 was operated upon for a mixed cell tumor of 
the parotid and is living with a recurrence after four years; aa’IiiJc the 
natient in whom ligation of the external carotid artery was performed 
for cancer of the tonsillar fossa is living two months after opeiation. 



A REVIEW OF WOUND HEALING AND THE MECHANICS 
OP DEHISCENCE 

James D. Norris, M.D., New York, N. Y. 

(From the Surgical Service of the Flower and Fifth Avenue Hospitals) 

F or the past several decades the subject of wound dehiscence has 
found its way into the surg-ical literature with increasing fre- 
quency. It is only too apparent, after reviewing the reports, that this 
influ.x is due not to an increase in the incidence, but i-ather to an 
alertness by surgeons to an existing hazard. The sad commentary on 
its present status is the fact that the literature continues to report its 
incidence relatiA'cly unchanged. 

In the present article I make no claims for original research. The 
only justification for it is to review some of the previous literature on 
the subject, to publish a series of cases illustrating its occurrence, and 
to analyze both the literature and these case reports of umund de- 
hiscence in an effort to arrive at a move tangible means of eliminating 
this jiostoperative complication. 

Incidence . — One advantage of this report over several of its predeces- 
sors is its accuracy so far as tlic incidence of eventration is concerned. 
The time element in this series of cases is sufficiently short to permit a 
vivid recollection of the details, thereby repudiating the criticism 
given to several other authors that their records were only as infallible 
as the record room from which they were obtained. 

During the one-and-one-half-year period beginning Jan. 1, 1937, and 
terminating July 1, 1938, there were 2,526 intraperitoueal operations 
jierformed at the Flower and Fifth Avenue Ho.spitals. During the 
same period, tiiere were 13 cases with dehiscence of the wound post- 
nperntively, an incidence of 0.51 per cent. If the 208 inguinal or 
femoral hei-nioplasties which Avere performed during that period are 
deducted from the total operative i)roccduras. the incidence of n-ound 
dehiscence in this series is 0.5G per cent. In spite of the fact that 
Maes and eo-workers* lun-e reported a ease of CA-entration folloAving a 
direct inguinal hernioplasty, Avhieh is a coinparatiA-e rarity encountered 
in the literature, it Avould seem that the deduction of herniopla.sties pro- 
vides a truer indication of the occurrence of avouiuI dehiscence. 

Mortiilihj.-~.y[-Mv, and other.s* postulate that the most important fac- 
tors in determining the mortality are the underlying disease process and 
the )>hysieal status of the patient, rather than the Avound disruption 
per se. While this may he true in a considerable number of instances, 
mw^icless. it ,.anuot he doubted that the occurrence of wound disrup- 

U* fvAr 3, IPCS. 
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I. A clinical survey of 44 patients over 70 years of age who under- 
went 55 major surgical procedures is discussed, until reference to 
types of surgery, postoperative complications, mortality, and end 
results. 
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doininal incisions. It cannot be constrviecl, however, as indicative of 
any partienlar significance that the greatest miinber of eases occurred 
in rectus incisions, since this was by far the most frequently utilized 
type of incision in the 2,318 operations reviewed. The preponderance 
of upper abdominal dehiscence coincides with the findings of the ma- 
jority of investigators,-'' ® but the minority group, as exemplified 
in the review of a ten-year series at the Charity Hospital in New 
Orleans, is sufficiently in evidence to prevent any dogmatic statements 
in this regard. 

Table II 

Type ok Istision- Tiirovoii tVmcH Dejiiscexce Occukked 


Right upper rectus 

5 

cases ' 

1 

Right upper Buttle 

1 

case 

i 

Left upper rectus 

1 

case 

t G9.1% upper 

Upper fran.sverse 

1 

case 

abdominal 

Upper midlinc 

3 

case : 


Right lower rectus 

2 

cases 


Lower midlinp 

2 

cases 



It will also be noted that a wound dehiscence in our series of cases 
occurred following a transverse incision, which is contrary to the find- 
ings of several previous authors. jMeleney and Howes'* in their report 
advocated a greater utilization of the transverse incision because of 
its freedom from disruption. "White*** stated that in his series of cases 
disruption had not occurred after intermuscular, Pfannenstiel, costal, 
or transverse incisions. 


In the present series of cases, the only common tyi^e of abdominal 
incision utilized in this hospital which was not complicated by a dis- 
ruption was the HcBurney incision. Colp** reasoned that the jMc- 
Bnrney incision, on an anatomic basis, .should afford protection against 
dehiscence. Grace'' substantiated this reasoning in his rcA-iew of a 
fifteen-year period on the First Surgical Division at Bellevue Hospital, 
during which interval there were no disruptions through jMcBurney 
incisions. It must not be concluded, however, that this type of incision 
is imin-egnable, since a fair-sized series of cases* have been reported 
in winch almost nO per cent of tlie Avouml dehiscences followed ap- 
pendectomies, and in approximately one-third of these ca.scs the 3Ic- 
Biirncy incision was utilized. 


Ocrarroirr..— There is probably nothing more appalling to the sur- 
geon following an abdominal laparotomy than to di.scovcr an abnormal 
amount of sanguineous drainage on the dre.ssiug after an interval of 
several days. This phenomenon is an almost constant precursor of 
wound .lehiseence. The drainage in those cases imparts an almost 
•Innacteristic hue to the dressing which Fraser'"-' has aptiv described 
Rs a terra cotta” stain. This is not to be confused with the dark 
gbnrv appearance o) ,).c wound margins following a dehi.scence and 
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tion .,mtc llv xvill „ fai,- „„enrtive risk .ill, , .„„,1 

Ii!'Offno,s).s nifo sevmis}y ill pntiont with a poor prognosis 
In the prcsenf sei-ies of eases there m-rs only one death, or a mor- 
t<imj rate of ,.7 per cent, loJJo«'i»g ivonnd deJiiscenee. It is onlv 
when we realize that this is an extremely low jnoi-tality rate that the 
H sigiufiauwe of the hazard which wound dehiscence offers to a suc- 
cess] n) postopevntivc eonvaleseciiee becomes apparent. Jenkins^ in 
lus eomprehen.sive review of the Htevntuve found a mortality of 35 
P 02 ' cent in 1,294 eases. Other authors have repoi-ted varving rates 
as follows; Glcju! and Moore, 43.4 per cent,- Meleney and Howes,* 
per cent,- Grace,-' 39 jjcr cent; Bettwan and Lichtenstein,''’ 37.5 per 
cent; and Koster and Kasmau,' 17.5 per cent When we reduce all 
of the available statistics coneci-ning the iiieidenee and mortality into 
ordinary figures, we find that approximately 1 patient in every 450 
upon nhom we pertorm an abdominal section dies following wound 
dehiscence. 


Sc.r. In the iiresent scries of cases there was a pi’edoininanee of the 
lesions among males, since 9 (G9 per cent) of the patients were of 
that sex. It would bo imprudent to conclude on the basis of such a 
small series of eases that this represents a true incidence in each of 
the sexes, Jenkins- in his review of 1,294 eases also reported a mas- 
culine jn’edominanee. but to a lesser degj-ee. lie reported 57 per cent 
of the cases in males. 

Affc Incidence. — ^Hl^ound eventration has been reported in every age 
group fi-om infajicy to old age. The youngest member in the present 
sei-ies was 22 .years of age, while the oldest was 67 years of age. The 
distribution of eases in the A'aifous decades is depicted in Table I. 
It should not be considered unusual that the greatest number of cases 
are found in the third, fourth, and fifth decades of life, since it is on 
this age group that the greatest number of operative procedures are 
invoked. 

T.iBLE I 


Age INCIPEKCE op TTown Peiiiscexce 


20-30 rears inclusive 

2 cases 

30-f0 j’e.irs inclusive 

3 eases 

40-50 rears inclusive 

cases 

50-00 rears inclusive 

4 cases 

00-70 years inclusive 

I case 


IS cases total 


Type of Incision . — The type of incision and its location have been 
dwelt on by many authors in relation to their liabilitv to or freedom 
from wound dehiscence. Table II illustrates the various types of in- 
cisions and tbeir frequenej- of dehiscence in the present series of cases. 
It will be noted that 69 per cent of the eases oeeiirred in upper ab- 
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doininal incisions. It cannot be construed, however, as indicative of 
any particular significance that the greatest number of cases occurred 
in rectus incisions, since this was by far the most frequentlj’’ utilized 
type of incision in the 2,318 operations reviewed. The preponderance 
of upper abdominal dehiscence coincides with the findings of the ma- 
jority of investigators,®- ® but the minority group, as exemplified 
in the review of a ten-year series at the Charity Hospital in Nerv 
Orleans, is sufficiently in evidence to xirevent any dogmatic statements 
in this regard. 

Table II 

Type of Incision' Through IVhich Dehiscence Occurred 


Eight upper rectus 

5 cases'] 



Eight upper Battle 

1 case 



Left upper rectus 

1 ease 


69.1% upper 

Upper transrerse 

1 case ' 


abdominal 

Upper midline 

1 case ! 



Eight lower rectus 

2 cases' 



Lower midline 

2 cases 




It will also be noted that a wound dehiscence in our series of cases 
occurred following a transverse incision, which is contrary to the find- 
ings of several previous authors. Meleney and Howes'* in their reiiort 
advocated a greater utilization of the transverse incision because of 
its freedom from disruption. White*® stated that in his series of eases 
disruption had not occurred after intermuscular, Pfannenstiel, costal, 
or transverse incisions. 


In the present series of cases, the only common tj'pe of abdominal 
incision utilized in this liospital which was not complicated by a dis- 
ruption was the McBiirney incision. Colp** reasoned that tlie Mc- 
Burney incision, on an anatomic basis, should afford protection against 
dehiscence. Grace'* substantiated this reasoning in his review of a 
fifteen-year period on the First Surgical Division at Bellevue Hospital, 
during which interval there were no disruptions through McBurney 
incisions. It must not be concluded, however, that this type of incision 
is impregnable, since a fair-sized series of cases* have been reported 
111 which almost 50 per cent of the wound dehiscences followed ap- 
peiulectomies, and in approximately one-third of these cases the Mc- 
Buniey incision was utilized. 

Occurroicc.— There is probably nothing more appalling to the sur- 
geon following an ahclominal laparotomy than to discover an abnormal 
ammmt of sanguineous drainage on the dressing after an interval of 
several days. This phenomenon is an almost constant precur-sor of 
womul (lehiscenee. The drainage in these cases imparts an almost 
cbaiacteristic hue to the dre.ssing which Fra.ser*® has aptlv described 
as a terra cotta" stain. This is not to be confused with the dark 
glan.i appearance ot the wound margins following a dehiscence and 
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is probably chic to the reaction in the woiintl and peritoneum, with a 
consequent outpouring of! serosanguincous exudate. 

llie presence of profuse. drainage, however, is not the only criterion 
of impending dehiscence whieli must be heeded in order to anticipate 
trouble from this source. Lalicy^* cautions, and justly so, that all 
patients with late or persisting postoperative vomiting or any obstruc- 
tive symptoms should have their operative wounds carefully examiued 
by the surgeon for any evidences of disruption. 

It is well to know what to look for in order to anticipate such dire 
consequences, but it is also extreinelj' valuable to know at what stage 
in the postoperative eoiivaleseence they may occur. In the present 
series, ten (77 per cent) eases of dehiscences occurred between the 
fifth and eighth postoperative daj's inclusive. The earliest oecurrenee 
of this disaster in the group was on tlie fourth postoperative clai*, 
while the latest was on the twelfth postoperative day. These figures 
approximate very closely the usual time duruig which disruptions are 
reported. Jenkins,- in his statistical analysis of all the available litera- 
ture, found that the average time of disruption was 8.3 days post- 
operatively. 

iroioirf Healing. — Before proceeding farther with a discussion of 
wound dehiscence, it might be advisable to briefly review the process 
of healing in a normal uneoniplicated wound. 

The healing of a wound is far from being a simple, logical train of 
events. There are many features of the process which are poorly 
understood and which are highly debatable. In spite of the many 
theories which are advanced concerning the nature of the process, 
there are certain definite fundamental facts about which there is almost 
universal agreement. Since this paper is designed primarih’’ to be a 
clinical rather than an academic discussion of the subject, an effort 
will be made to forego debatable issues as jnuch as possible and to 
present the vieAvs which are most commonly accepted. 

AVhen an incision is made through a portion of tissue, the amount 
of trauma and devitalization sustained by its constituent cellular ele- 
ments is directly dependent upon the precision of the operator and 
the manner in which the wound is inflicted. A coat of fibrin quickly 
forms on the incised tissue area. Whether Ave subscribe to the physico- 
chemical or the physiologic theory on the formation of fibrin is im- 
material ; the fact that the fibrin is the primary stage in the healing 
process still remains. If there has been a considerable amount of 
cellular destruction in the original lesion, the process of phagocytosis 
Avill predominate in the initial period, as evidenced by large numbers 
of leucocytes and mononuclear cells in the substance of the newly 
formed fibrin. It must not be construed, however, that all other 
nrocesses are in abevanee. There is a concomitant production of endo- 
thelial cells which grow into the architectural framework of the fibrm 
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from the capillaries of the healthj- tissues and give it a cellular struc- 
ture. The endothelium proliferates to form a vascular tree for the 
new tissue and from these endothelial elements the cellular structure 
of the healing wound is derived. 

Howes and co-workers^'* have demonstrated experimentally that there 
is a quiescent phase or “lag period” in the healing of a wound during 
which its tensile strength per se is zei-o. This period usually extends 
for from four to six days. Clark*^ found that this period was sus- 
ceptible to dietarj”^ control and could be reduced by a high protein 
diet. Harvey and Howes however, contradict this statement. They 
maintain that a high protein diet, while responsible for an acceleration 
in the rate with which the wound heals, does not alter the duration of 
the initial “lag period.” Following the lag period, the tensile strength 
of the wound rapidlj'^ increases until the maximum level is reached in 
from ten to fourteen days.** 

A later stage in Avound healing, known as the contraction phase, 
during which there is a compression of the A'aseularit3’' and an increase 
in the connective tissue elements, is governed bj' a variable factor 
depending on the age of the wound and bj'^ a constant factor propor- 
tional to the original size. In this phase of a healing Avound an increase 
in dietary protein causes no acceleration and the process proceeds OAmr 
a period of many months. 

Bpiclermization of a Avound is dependent solely on the age of the 
Avound A\hen all other factors ai’e constant. Diet also has no effect 
on this portion of Avound healing. 

Prom this cursorj' resume Ave see that in normal Avound healing there 
is a definite sequence or course Aihich it folloAvs. Probablj'^ the most 
significant aspect in the healing of anj"^ Avound, so far as the clinical 
application of the phj^siologie mechanism is concerned, is the presence 
of a lag period Avith its concomitant negligible tensile strength. It is 
obvious that during this period the Avound requires support to maintain 
coaptation of its margins. It has been for this pui-pose that suture 
materials haAm been a neeessaiw part of the surgical armamentarium 
since the time of the earliest aAmilable records. 

Sviurc Material. —It Avould appear profitable at this point to comsider 
the varioms types of suture material available to the surgeon for the 
purpose of re-enforcing a Avound during the period in Avhich it is 
intrinsically Aveak. For purposes of discussion Ave may roughly divide 
them into two distinct groups: first, absorbable suture material; and 
second, nonabsorbable suture material. 

When one speaks of absorbable suture material, one is referring to 
a tyiio of material which, when placed in a wound, ultimately will 
disappear due to the properties of the body tissue in Avhich it is im 
bedded. Catgut suture is the most common and Avidelv used example 
ot tins type of material. It has been prepared in various graded sizes 
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JS probably due to die reaction in the wound and peritoneum, with a 
consequent outjiouring of serosangnineous exudate. 

liie presence of prof use. drainage, iiowever, is not tlie only criterion 
of impending deliisccnce wliicli must be heeded in order to anticipate 
trouble from this source. Labey^s cautions, and justly so, that all 
patients witli late or persisting postoperative vomiting or any obstruc- 
ti^e .symptoms should have their operative wounds carefully examined 
bj the surgeon for an.v evidences of disruption. 

It is veil to know what to look for in order to anticipate such dire 
consequences, but it is also extremely valuable to know at what stage 
in the postoperative eouA’alescence they may oeeur. In the present 
series, ten (77 per cent) cases of dehiscences oecuiTcd between the 
fifth and eighth postoperati\’e days inclusive. The earliest occurrence 
of this disaster in the group was on the fourth postoperative day, 
M’hile the latest was on the twelfth postoperative day. These figures 
approximate veiy closely the usual time during which disruptions are 
reported. Jenkins,- in his statistical analysis of all the available litera- 
ture, found that the average time of disruption was 8.3 days post- 
operatively. 

IVoiaic! Healing . — Before proceeding farther with a discussion of 
wound dehiscence, it might be advisable to briefly review the process 
of healing in a normal uncomplicated wound. 

The healing of a wound is far from being a simple, logical train of 
events. There are many features of the process which are poorly 
understood and which are highl}'' debatable. In spite of the many 
theories which are advanced concerning the nature of the process, 
there are certain definite fundamental facts about which there is almost 
universal agreement. Since this paper is designed primarily to be a 
clinical rather than an academic discussion of the subject, an effort 
will be made to forego debatable issues as much as possible and to 
present the views which are most commoufv accepted. 

When an incision is made through a portion of tissue, the amount 
of trauma and devitalization sustained bi'" its constituent cellular ele- 
ments is directly dejjendeut upon the precision of the operator and 
the manner in which the wound is infiieted. A coat of fibi’in quickly 
forms on the incised tissue area. Whether we subscribe to the physico- 
chemical or the physiologic theory on the {ovmat'wn of fibriii is im- 
material ; the fact that the fibrin is the primary stage in the healing 
process still remains. If there has been a considei-able amount of 
cellular destruction in the original lesion, the process of phagocytosis 
will predominate in the initial period, as evidejieed by large numbers 
of leucocytes and mononuclear cells in the substance of the newly 
formed fibrin It must not be construed, however, that all otlier 
processes are in abeyance. There is a concomitant production of endo- 
thelial cells which grow into the architectural framework of the fibiau 
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Jenkins- clinically arrived at the same conclusion when he found that 
his i-esults were better upon using small sizes of hard, tanned gut. 

Thus far we have been concerned Avith the reaction of catgut sutures 
Avhich were imbedded in normal tissue. The reaction of catgut in 
infected tissue is entirely different. It is acknowledged that regard- 
less of the type of catgut ivliich is utilized for Avound closure in the 
presence of infection, it disappears at an abnormally rapid rate. Hoives 
and Harvey^® state that in an infected Avound the intensity of reaction 
is direetlj" proportional to the degree of ciiromicization and the amount 
of catgut imbedded in the tissues. Thus, Ave see that eA'en the most 
favorable type of catgut suture material quite frequently may he in- 
adequate in the presence of infection. 

Nonabsorbable suture materials present an entirely different array 
of problems. As their name implies, these suture materials are not 
resorbed bj’^ tissue actmty and as a result retain their initial tensile 
strength after being imbedded in the tissues. Notable among this 
group of suture materials are silk, silkAvorm gut, steel alloy Avire, silver 
Avire, and several commereiallj’’ prepared types of suture material. 
Each type of material has its advocates aaJio voice a preference both 
for a particular suture and a technique AAuth Avhieh it may be 
utilized.'*’ There are in general tAvo methods in AA’hich these 

materials may be used : first, closure by layers with the nonabsorbable 
material permanently located at the site of the closure; and second, 
closure bj^ a technique Aidierebj^ the remoAml of the material from the 
Avound may be accomplished at the termination of the process of 
healing. 

It is an acknoAvledged fact that, if an infected Avound is sutured bj’’ 
layers Avith a nonabsorbable material Avhich is destined to remain in 
situ, the results are consistentlj' unsatisfactory. The suture material 
is a foreign body in the tis.sues and as such acts as a nidus for the 
inflammatory tissue reaction, until it is expelled from the Avound. This 
has been frequently demonstrated in the case of silk suture, although 
any nonabsorbable suture Avill act in a similar manner. It is obA’ious 
that the only indication for the permanent deposition of nonabsorb- 
able suture material in anj" AAmuud is a case in AAdiicli there is unques- 
tionably no infection. Glenn and Moore^ caution in regard to silk 
suture that CA’en in clean eases there must be no catgut used in the 
closure lest the tissue reaction excited by the absorbable suture be- 
come localized around some of the nonabsorbable type and persist. 
The liiAAitations of this type of closure are fixed by the type of case. 
There is ahvays the hazard that should a secondary infection occur in 
the Avound an unsatisfactory termination to the healing of the Avound 
may be anticipated. 

The second method of utilizing nonabsorbable suture material is 
more conservative in its scope and more adaptable to varying condi- 
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M'ltli Jiiitial tensile stren<;tlis varying in proportion to tlie density of 
the material. Tanning of tlie gut has been found to decrease its 
susceptibility to resorption in an uninfected wound, thereby maintain- 
ing more closely its initial tensile strengtli over a longer period of 
time. \ arious methods of tanning with a variety of agents have been 
devised for this purpose, but pi-obably the one having the most uni- 
versal acceptance in chromicization. Ehoads and his co-workers^* 
advocate tanned iodized catgut on the basis of experimental work 
indicating an average daily decline in tensile strengtli of less than 
50 per cent of medium hard chromic catgut. This view is not held by 
several of the leading manufacturers of catgut suture material who 
have discontinued the production of iodized catgut because their re- 
search departments revealed such suture material to have a variable 
absorption rate of iodine as well as an increased perishability due to 
the destructive action of the iodine on the catgut. 

Brewer, in his research for the Council of Pharmacy and Chemistry 
for the American jMedieal A.ssoeiation, found tliat heat-steidlized cat- 
gut offered the most consistently bacteria-free suture material when 
compared with catgut sterilized by chemical methods. 

In the present discussion I will avoid reference to ten-day, twenty- 
day, and forty-day tanned catgut, since it has been showed that at 
best these are only relative evaluations of the potential life of the 
suture material when imbedded in tissue under comparatively normal 
conditions. It will be found more practical to refer to catgut as either 
tanned or xdain, Avith the understanding that the more highly tanned 
a portion of gut is the more resistant it will be to resorption. If we 
wish to fornudate these facts more compactly, they may be grouped 
into tAVO rules; first, the strength of a catgut suture imbedded in tis- 
sue A'aries inA'ersely at a constant rate as a function of time ; and 
second, this rate of Amriation is directly dependent upon the degree 
of tanning. These facts are graphically illustrated by the experimental 
Avork of HoAves and Harvey.^'’ 

Kraissl-® calls attention to certain intrinsic factors in the catgut 
AAdiich AAull increase the rapidity of its dissolution. Since practically 
all catgut is supplied in tubular ampoules, he has demonstrated that 
there is a tendency for the gut to fray at the point of bending in the 
tube. Occasionally foreign bodies incident to its production may be 
found in the catgut. He also cautions that, due to the necessary de- 
hydration coincident Avith the production of boilable Amrieties of cat- 
gut, there is a compensatory absorption of fluid by these sutures AA'hen 
placed in tissue, thereby inciting a more vigorous reaction. He also 
notes that the larger sizes of tanned catgut may be incompletely 
chromicized due to lack of penefratioii in the process, consequently 
lessening their resistance to absorption as well as hastening then- ab- 
area on which tissue activity might take place. 



NORRIS: WOUND HEALING AND MECHANICS OF DEHISCENCE T83 

of omentum is allowed to insinuate itself between tlie cut edges of 
peritoneum and act as an expansile wedge due to its ^ subsequent 
strangulation and engorgement. Several other authors-®* -® have sub- 
scribed to this explanation. In view of the fact that the peritoneiim 
has little tensile strength and that the brunt of the burden for main- 
taining coaptation between the wound margins is borne by fascial 
structures, this explanation accounts for the disruption of only the 
peritoneal layer. 

Von Graff®" propounded the view that wound disruption is dependent 
upon obesity and diabetes, or at least disturbed carbohydrate metab- 
olism. The relative infrequency with which obesity and diabetes as 
a group are attended by wound disruption would tend to make this 
hypothesis very insecure, if not entirely untenable. 

The culpability of incomplete anesthetic relaxation was stressed by 
Ileyd®® as a contributoiy cause to wound dehiscence. The presenta- 
tion, however, of a series of seventeen cases of disruption by Koster 
and Kasman^ with an incidence of 0.22 per cent under the perfect 
relaxation afforded by spinal anesthesia seriousl}^ detracts from this 
position. 

During the past several years, allergy has been indicted, notably 
by Babcock,®^ Kraissl,®® and Hinton,®® as a potent factor in the causa- 
tion of dehiscence. They maintain that some individuals, particularly 
those who have had a previous opei*ation and have an allergic diathesis, 
may develop a sensitivity to catgut, chromic gut, or chromic acid salts. 
This sensitivity initiates an unfavorable wound reaction culminating 
in disruption when these materials are utilized in the repair of an 
operative wound. This theory, howei’er, fails to explain those occur- 
rences, such as three in the present series of cases which were repaired 
with a nonabsorbable suture material and which disrupted. Another 
point which vitiates the potency of this factor in wound dehiscence 
is the experimental work by Prugoni,®® in which he demonstrated that 
due to its intrinsic character, being composed of albumoses rather thair 
albumens, catgut has a relatively weak or negligible antigenic potency', 
although his work does not establish this point conclusively. 

Ilypoproteinemia has been advanced by several authors®^*®® as a 
contributory factor to wound dehiscence in a certain small percentage 
of cases. It has been shown that in the presence of a protein deficiency 
there is a retardation in the rate of wound healing together with an 
accentuated decline in the tensile strength of the catgut supporting 
the wound. This has been corroborated by both experimental and 
clinical research, but it is advanced merely as a contributory factor. 
The dehiscence in these cases results per se because the material 
coapting the imperfectly healed wound margins withdraws its support 
before the tensile strength of the wound is sufficient to maintain this 
function. 
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lions wliieh may arise in a wound. Although there are several tech- 
niques which utilize removable nonabsorbable suture matei-ial for 
closure by layers, the usual method in which this type of closure is 
employed consists of the insertion of througli-aud-through sutures at 
some distance from the wound margins so as to pass through the 
deptlis of the wound. In this manner the wound is supported by 
suture material of unchanging tensile strength which may be removed 
after the tensile strength of the wound is sulBcieut to meet its owu 
needs, thereby eliminating a focal reaction should the wound be 
infected. 

Tissue Sircngih . — Besides the tensile .strength of the material which 
is utilized in a wound closure, another important factor must be taken 
into consideration ; namely, the holding power of the tissue in which 
the suture is placed. When sutures are inserted in a tissue under 
tension, they i^roduee definite changes in the tissue which eventually 
may result in a weakening of the suture line. Gratz-^ has pointed out 
that such weakening will vai'y directly with the elasticity of the tis- 
sues in which the sutures are placed. Elasticitj’’ is defined as that 
property which causes a body to resist deformation and afterwards 
recover its original size and shape. He found that connective tissues 
in the human mainlain their elasticity when subjected to a stress 
parallel to the direction of their fibers to a minimal tensile strength of 
7.100 pounds per square inch. When the stress is not parallel to the 
direction of the fibers, however, the shear phenomenon takes place and 
the minimal tensile strength is decreased. Howes and Harvey^® found 
that the initial holding power of a stitch diminished by 50 per cent in 
the first two days and then remained constant until after the foiirtli 
day, when the healing strength of the wound overshadowed the 
strength of the stitch. They also demonstrated that onlj’ in fascia 
and similarly condensed layers of connective tissue is the holding power 
of the stitch greater than the tensile strength of the finest catgut. 
Prom these facts it would appear obvious that the keystone of ade- 
quate wound closure is fascial appi-oximation. The tension on fascial 
tissue must be distributed in such a manner as to remain %veli within 
the minimal limits of stress for the area of tissue iu^ olved. In othei 
words, the potential stress to which the suture line may be subjected 
must be borne by a sufficient amount of fascial tissue at the time of 
the wound closure if the incision is to be expected to remain intact. 

Eiiologi).— In view of the facts which have been enumerated con- 
cerning normal wound healing, suture materials, and the holding power 
of tissues, it would be well at this point to consider their relationship 
with the etiology of wound disruption, and, more particularly, with the 
disruption of abdominal wounds. 

Preeman-5 advanced an explanation for wound disruption on the 
basis of an inadequate peritoneal closure. He postulated tliat a tag 
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uiicloiibtedly will result iu the greater utilization of smaller sizes of 
tanned catgut in a meticulous manner; i.e., intei-rupted sutures with 
small tissue bites, such as is advocated for the use of nonabsorbable 
suture material destined to remain in situ. The unvarying tensile 
strength of nonabsorbable suture in a wound closure, however, will be 
a necessary prerequisite if we are to contend successfully with the 
various factors, such as infection, allergj-, and hypoproteiuemia, Avhich 
may vitiate the stability of an absorbable suture closure. Moreover, 
these nonabsorbable sutures, whether they be silkAVorm gut, silk, silver 
Avire, or steel alloy Avire, must be placed in such a manner as to main- 
tain an adequate coaptation and holding poAver in the tissues should 
an abnormal strain be placed on the suture line due to increased intra- 
abdominal tension. The easiest and most practicable manner in Avhieh 
this can be accomplished is by through-and-through sutures placed 
sufficiently near each other so as to distribute their tension on the 
fascial structures evenly and through a Avide area. It Avould appear, 
on the basis of the present evidences, that the ideal closui’e of abdomi- 
nal Avounds consists in careful tissue approximation by fine catgut 
sutures re-enforced by an adequate number of nonabsorbable retention 
sutures Avhich have been placed through all the layers at an optimum 
distance from the Avound margins to insure their holding poAver. 

CONCLUSION 

In the present article a series of 13 cases of Avouiid dehiscence is 
reviewed. The more rational utilization of both absorbable and non- 
absorbable suture materials is advocated in keeping Avith the known 
facts concerning avouikI healing, suture tensile strength, tissue-holding 
power, and the factors influencing AVOund dehiscence. 
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liiereased iiilra-abdoininal pressure, incident to retelling coughing, 
straining, or distention, has been the most frequently indicted factor 
m the cause of wound dehiscence.®- 3® Although several aiithors^- « 
attach tittle signifieauee to this etiology, owing to its relath'e fre- 
quene.y iji any sej-ies of postoperative eases, nevertheless, its consistent 
occuri-enee in this complication cannot be justly disregaj-ded. In the 
present series of thirteen cases, twelve had either cough or distention 
of an ajjpreciable nature prior to the oceurrence of wound dehiscence. 
Tlie eiTor lias been made once again of attributing to the increased 
intra-abdominal pa-essnre the causation of the deliiseenee rather than 
allotting to it the eontributozy vole which it justly deserved. 

I he crux of the etiology of wound dehiscence lies in the definition 
of the pui-pose for which suture mateidal is used in a wound. The 
function of suttn-e material is to zzzaintain tissue apposition until the 
pi’oeess of wound healing has progressed to such a degi'ce that the 
tezzsile strezigth of the zrozzzzd is suSieient to render such artificial 
sizppoz’t unzzeeessaiy. The sui-geon, whezi repairing such a wound, 
must take into consideration all the factoi-s which may be functioning 
diu'ing the intei-im before the wound itself acqizires sufficient tensile 
strength, and he must provide measures to compensate for them. The 
solutiozi of this problean will be arrived at only when a defiiaite tech- 
nique of wound closure is utilized which can fulfill all of these i-equire- 
ments. Whether a ease develops a wound infection, an increased 
intra-abdominal pressure, wound allergy, or a state of hypoprotein- 
emia postoperatively, the initial closure should have been such as to 
meet any stress which these conditions might iznizose. 

Prophylaxis. — The elimination of postoperative w o und dehiscen ce is 
eiztirely within the jurisdiction of the operating surgeon. It is no 
ioiiger an abslruse complication for the investigation of' the research 
laboratory. The question of whether the incidence of this distressing 
complicatiozi will be ultimately abolished rests in the hands of the 
clinician. The first approach to the solution necessarily will be a bet- 
ter understanding of wound healing, suture materials, holding power 
of tissues, and the action of the various eozzditiozzs which znay az-ise 
postoperatively in the wound. The fact that Bakhvizi,3i utilizing a 
definite technique iu closure, has been able to report a series of 16,465 
abdominal sections without dehiscence offez-s clinical proof that the 
abolition of woizzzd dehiscence is not a mere surgical Utopia. Ken- 
nedy report of not a single dehiscence during a period of thirty- 
six years at the Joseph Price Hospital, where an equally adequate but 
dissimilar technique was utilized, serves as added emphasis. 

Undoubtedly, catgut sutuz-e will eouthwe to remaizi the predominant 
medium utilized izz wound closure. The adequate perception of the 
nhvsiolo'^ic zzzechanism in wound healing together with an imderstand- 
of the deelizze iu tensile strength of absorbable suture znntenai 



THE USE OP SULFANILAMIDE IN SUEOEHY OP THE 
COLON AND RECTUM 

Preliminaey Report 

John H. Oarlock. IR.D., and Gabriel P. Seley,^ M.D., 

New York, N. Y. 

(From the Department of Snegery and the Laboratories of the Lit, Sinai Sospital) 

T he importance of postoperative pei’itonitis, retroperitoneal phleg- 
mon, and extensive wound infections in surgery of the large bowel 
is fully realized. Anal 3 'sis of the causes of death in published statistics 
from this and other countries indicates that peritonitis heads the list. 
The advances in the surgerj”^ of the colon and rectum in recent j'ears 
have been in two directions. First, it has become inereasinglj’’ evident 
that graded multiple-stage procedures are more desirable from all 
standpoints. The consensus of opinion seems to be that this point of 
view admits of little argument. Second, attempts have been made to 
develop some method which would vaccinate the peritoneum against 
infection. There is no need of an extended discussion of this phase 
of the subject at this time. Suffice it to say that neither the mixed 
vaccine recommended by Bargen and Rankin, amniotin, nor an}^ of 
the other recommended substances has produced the peritoneal immu- 
nity hoped for by their various proponents. Onlj'^ recentlj’’, Rankin 
voiced his disappointment with the results of an extensive experience 
with the mixed vaccine of streptococci and B. coli. 

About a year ago this stud}’-, the results of which are briefly re- 
ported herewith, was undertaken in the hope of throwing some light 
on the pi’oblera of postoperative peritonitis. 

The work has been conducted by one of us (G. P. S.) in the Depart- 
ment of Bacteriology under the direction of Dr. Gregory Schwartz- 
man, to whom we are indebted for invaluable advice and suggestions. 
Briefly, the plan of procedure consisted of: (1) the taking of cultures 
at the time of operation from the retroperitoneal and perieolonic tis- 
sues. especially in the vicinity of the carcinoma; (2) under aseptic 
precautions, the bowel wall was incised in the region of the growth 
and cultures were made from all laj^rs; and finally (3) cultures ivere 
made from the mucosal surface of the neoplasm. Both aerobic and 
anaerobic preparations were made in each instance. A more detailed 
ivport of this study will be made by one of ns (G. P. S.) in (he near 
Tut VIVO. 
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siclerecl to be of tlie influenzal type. The peritoneal cavity was per- 
fectly clean, as was also tlie perineal Avound, The colostomy had been 
functioning properly. 

The analysis of Avound healing in these eases is of considerable inter- 
est. In only one instance Avas there a major AAmiuid infection and it 
was expected in this particular case. This patient had an obstructh'e 
i-esectiou for a perforated careinoina of the sigmoid Avith a perisigmoidal 
abscess, and gross soiling of the AA'Ound and adjacent peritoneum oc- 
curred during the manipulations incident to freeing of the boAA'el. 
B. coli AA'as recovered from the Avound. Yet, in spite of this serious 
accident, convalescence Avas reniarkablj'. smooth. Another case of ob- 
structive resection of the sigmoid developed a small stitch abscess. 
A third patient developed a mild infection of the posterior AAmnnd fol- 
loAving an abdominoperineal operation. 

In tAvo cases of abdominoperineal resection for carcinoma of the 
rectum, the rectum Avas accidentally opened during the perineal part 
of the operation and gross spilling occurred. Yet, no infection dcAml- 
oped and convalescence Avas uninterrupted. Finally, one of our most 
recent eases is of considerable interest. This patient, a Aimman 54 
years of age, had a carcinoma of the rectum Avith considerable fixation 
to the posterior vaginal Avail. Because of this, a tAvo-stage Lahey 
operation Aims decided upon. During the course of the second stage, 
an abscess betAveen the tumor and the Arnginal Avail Avas entered into 
and gross soiling of the peritoneum occurred. The operation Avas con- 
tinued and a new pelvic peritoneal diaphragm Avas reconstructed. 
Except for a temporai\v mental upset attributed to the spinal anes- 
thesia, convalescence Avas not marred in the slightest by this accident. 
There Avas no infection of either the anterior or posterior Avounds. 
B. coli Avas cultured at the time of operation. 

We have been impressed Avith the smooth uncomplicated coiiAmles- 
ceuce of these patients, in spite of the fact that there have been no 
changes in operative technique. On this serA'ice, the one-stage Miles 
operation is usually employed for carcinoma of the rectum. Occasion- 
ally a tAvo-stage procedure is decided upon for one reason or another. 
For neoplasms involving the transverse and left half of the colon, 
obstructive re.seetions usually are performed. For carcinoma of the 
cecum and ascending colon, resection in one or tAvo stages is done, 
depending upon the age and general condition of the patient. We 
have been using the so-ealled open type of anastomosis routinely. The 
improA’cment in postoperative morbidity and mortality, therefore, can- 
not be ascribed to any change in choice of operation or operative 
teelinique. 

Before routine preoperative administration of sulfanilamide Avas in- 
stituted. cultures were made in six eases according to the method 
above described. These included 4 abdominoperineal re.seetions in one 
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fins Study, which was started in January, 1938, soon showed that 
tile predominating organism was a hemolytic streptococcus, associated 
in most instances with B. coU. On the basis of these findings, one of 
ns (J. H. G.) suggested tiie use of sulfanilamide prcoperatively as a 
prophylactic measure. The routine preoperative administration of 
sulfanilamide in all case.s of .small and large bowel surgery was started 
in March, 1938. Since that time, in a group of 21 consecutive eases 
tiiat have been subjected to operation and cultured according to the 
])lan above described, there has not been one positive culture of Strep- 
tococcus hcmohjficus in either the retroperitoneal tissues, the bowel 
wall, or the mucosal surface of the neoplasms. The organisms demon- 
.strated in these 21 cases may be tabulated as shown in Table I. 


Tauve I 





Editorial 


Fascia in Surgery 

TOURING the last fifteen years there has been a marked increase in 
■T-' the use of fascia in surgical conditions of all sorts. This applies 
to both sheets and strips of fascia, and to both autogenoirs and preserved. 
Fascia strips have been used as suture material in various conditions, 
to replace tendons and ligaments, and to hold various organs in position, 
or to fix certain parts that have lost their normal function, either 
tin'ough paralysis or operative accidents. Sheets of fascia have been 
used to repair fascial defects in various places, to reinforce suture lines, 
to furnish fascial bands for various purposes, and to keep ram surfaces 
apart, as in arthroplasty. 

Fascia strips have been used as sutvu'e material more often in hernias 
than in other conditions. Indeed, it was the work of Gallie and Le- 
Jlesurier on their “living sutures,’’ a little more than fifteen years ago, 
that brought the use of fascia strips into such prominence. The strips 
have been used in the repair of hernias of all kinds, inguinal, femoral, 
umbilical, and postoperative. Some surgeons have gone so far as to 
use them as a routine procedure, while others use them only in their 
most difficult eases. There is a pretty general consensus of opinion that 
i)cttei results arc obtained in difficult hernias when fascia strips are used 
than when other suture materials are used. However, a few surgeons 
deny this, ehuming that the important thing is a correct apposition of 
the parts and that the type of suture material is a less important matter. 
It seems to me tliat botli are important. 

Among other uses of fascia strips as suture material might he men- 
tioned their use in fractures, sucli as fractures of the olecranon and of 
tho patcfla. They have been used simcesshdly also in suture of acromio- 
c aviculai- .spmratioii. They liave been u.sed also to suture defects due 
k> siuna Infida, to suture musdes to tendons, and to repair ioint can 
Miles especially m tlie operation for habitual dislocation of the shoulder 

I a.seia strips have been used to replace parts, or to fix parts, as follows ■ 

*“ St"; 
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Stage, one Lahey procedure, and one obstructive resection for carci- 
noma of tile transi'orse colon. In 4 instances tlie cultures revealed 
liemolytie streptococcus in association with B. coli. One ease showed 
B. coll and an anlieraolytie streptococcus, and tlie sixth cultured B. coli 
alone. In this gi-oup of 6 patients there rvere 2 major abdominal wound 
infections and 1 posterior wound infection. 

Our routine preoperative preparation includes, in addition to a low- 
residue diet, glucose, transfusions when necessary, etc., the administra- 
tion of sullauilamide by mouth for three days before operation in 15 
gr. doses every four hours day and night. We attempt to keep the 
sullauilamide blood concentration between 5 and 6. Daily blood counts 
are done. It is important to watch closely for evidences of sulfanila- 
mide intoxication, hlauy of the patients have developed the peculiar 
cyanosis frequently seen following the administration of this drug. In 
most instances, use of the drug is continued postoperatively for trvo 
or three days. No untoward results have been noted to date. 

In order to amplify further the bacteriologic investigation, the re- 
sults of which we have briefly reported in this paper, a change in 
procedure has been instituted. At the present time, every patient with 
a carcinoma of the rectum or rectosigmoid is sigmoidoscoped following 
a cleansing enema and cultures are made from the surface of the 
tumor, before sulfanilamide therapy is instituted. The results of these 
cultures will be compared with those taken at the time of operation. 
It is hoped that additional light will be thrown on the subject by these 
investigations. This phase of the work will be reported in detail by 
one of us (G. P. S.). 

We have indicated in this preliminary report our experiences with 
the routine preoperatire administration of sulfanilamide in surgery 
of the colon and rectum. It seems, after a careful evaluation of the 
clinical course of this group of patients, that the postoperative phase 
has been siugulai’Iy^ uncomjjlicated, the morbidity has been unusually 
slight, and peritonitis has been nonexistent. In this connection it is 
important to note that, in 21 consecutive cases, Strepfocoeem hemo- 
lyficus was not recovered in any of the eultines made. It is realized 
that the number of eases reported herewith is not suflScient to war- 
rant definite conclusions. However, the impression gained is that the 
results obtained so far warrant a coulumation and extension of thi.s 

study'. 
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teclanical details that should he stressed is the testing of the strength 
of fascia strips before they are used. If fascia is cut on a bias, it has 
no tensile strength and will pull in two. Fat and excess areolar tissue 
could be carefully cleaned off. The presence of areolar tissue tends to 
produce a flimsy type of union instead of the firm type which ensues 
when the fascia is opposed to fascia without an intervening lajmr of 
areolar tissue. If one end of the strip is smaller than the other, the 
small end should be put in the needle and the lai’ger end left free for 
anchoring. Care should be taken also to see that the anchoring is made 
in firm tissue and that all areolar tissue is cleared off from the area to 
be sutured before the suturing is started. In putting a needle through 
a fascia strip in anchoring, in splicing, or in putting in lock stitches, 
care should be exercised to see that the needle pierces the strip exactly 
in the center, else there is danger of tearing the strip. The ends of the 
fascia strips should be tied off with silk, linen, or steel wire, and not' 
with some absorbable material. This, of course, also applies to suturing 
the strip in the needle. It is absolutely essential that the fascia strips 
stay in place long enough to ensure finn healing. If absorbable material 
is used to tie off tlie ends of the strips or to suture them into the needle, 
this is very likely to give way in a few days, as considerable tension is 
put upon it. If one sucli transfixion ligature gives way, the whole 
fabric of the repair is loosened. Likewise, it is essential that the final 
end of the suture line be firmly anchored in some appropriate manner, 
either by splitting tlie strip and tying, or bj" suturing tlie end firmly into 
some fascial structure with a nonabsorbable suture material. Since 
nonabsorbable suture materials are used, as just described, they should 
be used throughout tlie operation, both for ligatures and for other 
sutures, as it lias been shown definitely tliat catgut and noirabsorbablc 
sutures should not be used in the same wound. Use either all of one 
or all of tlie other. Infection supervenes much more often when they 
are mixed. 


Finally it has been pointed out by a number of authoi’s that infection 
docs not necessarily vitiate the results in cases where fascia is used. 
Naturally, one would not expect the result to be as good in infected 
cases and infection nece.ssarily results in some failures. However, many 
infected cases get excellent results and in the presence of gross infec- 
tions, it is remarkable how little of the fascia sloughs out. In most 
cases only small pieces of fascia, a few millimeters square, are lost. In 
one case in which a large piece of ox fascia was used to repair a post- 
operative hernial defect, in which the edges of the defect could not be 
apin-oximatecl. eventually two or three pieces of ox fascia .strip each 
about an inch long, that had been used to suture in the sheet of fascia 

came out. However, the sheet remained in place, and the result was a 
cure of tlie henna. 

—Amos R. Koonfz, M.D. 

Baltimore, Md. 
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suture ill the sheets. Tliey liave also been used to strengthen suliirc 
lines after hernial defects have been repaired under some tension, or 
Mhen the st ruetiiros used in making the I’epair have been weak. Sheets 
also have been used to I'epair dural defects, in arthrojilasties, and to 
make cylinders to bridge tendon defects. Bands of fascia have been 
used to I'eplaee annular ligaments, to hold fractures in apposition, and 
around the aorta in cases of aneurysm. 

Both autogenous and preserved (ox fascia) fascia have been used in 
almost all the conditions mentioned above. In our experience, both ex- 
perimental and clinical, one is found to work as well as the otlier. 

The results reported from various parts of the country in the use 
of fascia, especially in its use for hernia repair, have been somewhat 
inconstant, both with regai-d to autogenous fascia and ox fascia, but 
more specially with regard to the latter. It is quite probable that in 
those cases in which poor results have been obtained, the fault has 
been due to technical errors of Amrious sorts. For a time bad results 
Avere obtained Avhen ox fascia Avere used, due to a manufacturer’s error 
in putting the strips up in an irritating solution. That error has long 
ago been corrected, and tlic strips are now put up in 1 per cent biniodide 
of mercury in alcohol. This is necessary to insure sterilization, as the 
strips cannot be taken out of oxen in slaughter houses in an aseptic 
manner. HoAX'eA’er, before ox fascia strips are used, all of tlie preserA'ing 
fluid sliould first be Avashed out carefully in salt solution, othcrAvise 
there Avill be some chemical irritation in the Avound as a result. The 
strips should be AAuslied thoroughly in one basin of salt solution and 
then rinsed in another. It is the practice of some surgeons to let them 
soak for a couple of hours before using them. The point of thoroughly 
Avashing the strips in salt solution before they are used, has been men- 
tioned before, but I believe has not been sufficiently stressed. It is a 
A'ery important point and upon it dejAcnds satisfaofor.A" I'esults in the 
use of ox fascia strips. Once the strips are free of any trace of chemical, 
they are entirely nonirritating, and the collagen fibrils in tlicm differ 
in no Avay from tliose of autogenous fascia. In either case, tlie collagen 
fibrils simply act as a frameAAurk for the ingrowth of fibroblasts and 
blood vessels from the tissues of the host, because in the case of autog- 
enous fascia grafts the cells betAveen the fibrils die and have to be 
replaced. 

It is often stated that autogenous fascia plays an active part in repair 
while preserved fascia plays a passive part. That this is an erroneous 
view is obvious from what has just been said about the manner of "tak- 
ing” of both implants. The mechanism is the same in the one as in the 


the use of fascia, as in the use of any other surgical procedure, 
attention to technical details is a matter of great importance. Fascia 
1 c nn nno’ical qualities and its n.se in a sloppy manner avjII give results 
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teclinical details that should be stressed is the testing of the strength 
of fascia strips before they are used. If fascia is cnt on a bias, it has 
no tensile strength and will pull in two. Fat and excess areolar tissue 
could be carefully cleaned off. The presence of areolar tissue tends to 
produce a flims,v type of union instead of the firm type which ensues 
when the fascia is opposed to fascia without an intervening laj'er of 
areolar tissue. If one end of the strip is smaller than the other, the 
small end should be put in the needle and the larger end left free for 
anchoring. Care should be taken also to see that the anchoring is made 
in firm tissue and that all areolar tissue is cleared off from the area to 
be sutured before the suturing is started. In putting a needle through 
a fascia strip in anchoring, in splicing, or in putting in lock stitches, 
care should bo exercised to see that the needle pierces the strip exactly 
in the center, else there is danger of tearing the strip. The ends of the 
fascia strips should be tied off with silk, linen, or steel wire, and not 
with some absorbable material. This, of course, also applies to suturing 
the strip in the needle. It is absolutely essential that the fascia strips 
stay in place long enough to ensure firm healing. If absorbable material 
is used to tie off the ends of the strips or to suture them into the needle, 
this is very likely to give way in a few days, as considerable tension is 
put upon it. If one such transfixion ligature gives way, the whole 
fabric of the repair is loosened. Likewise, it is essential that the final 
end of the suture line be firmly aneliored in some appropriate manner, 
either by splitting the strip and tying, or by suturing the end firmly into 
some fascial structure with a nonabsoi'bable suture material. Since 
nonabsorbable suture materials are used, as just described, thej’- should 
be used throughout the operation, both for ligatures and for other 
sutures, as it has been shown definitely that catgnt and nonabsorbable 
sutures should not be used in the same wound. Use either all of one 
or all of the other. Infection supervenes mucli more often when they 
are mixed. 

Finally it has been pointed out by a number of authors that infection 
does not necessarily vitiate the results in cases where fascia is used. 
Naturally, one would not expect the re.sult to be as good in infected 
cases and infection necessarily results in some failures. However, manv 
infected cases get excellent re.sults and in the presence of gross infec- 
tions, it is remarkable how little of the fascia sloughs out. In most 
ca.ses only small pieces of fascia, a few millimeters square, are lost. In 
one case in which a largo piece of ox fascia was used to repair a post- 
operative hernial defect, in which the edges of the defect could not be 
approximated, eventually two or three pieces of ox fascia strip, each 
about an inch long, that had been used to suture in the sheet of fascia 

came out However, the .sheet remained in place, and the restilt was a 
cure ot the hernia. 

-— I?. Koontz, M.T). 

Baltimore, Aid. 
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suture in the sheets. TJiey have also been used to strengthen suture 
lines after liei’uial defects have been repaired under some tension, or 
vheu the structures used in making the repair liavc been weak. Sheets 
also have been used to I'cpair dural defects, in arthroplasties, and to 
make e.ylinders to bridge tendon defects. Bands of fascia ha\'e hecj! 
used to replace annular ligaments, to hold fractures in apposition, and 
around the aorta in cases of aneurysm. 

Both autogenous and ])reserved (ox fascia) fascia have been used in 
almost all the conditions mentioned above. In our ex])crience, both ex- 
perimental and clinical, one is found to work as well as the other. 

The results reported from various parts of the country in the use 
of fascia, especially in its use for hernia repair, have been somewhat 
inconstant, both with regard to autogenous fascia and ox fascia, but 
more specially with regard to the latter. It is cpiite probable that in 
tliose eases in which poor results have been obtained, the fault has 
been due to technical eiunrs of various sorts. For a time bad results 
were obtained when ox fascia were used, due to a manufacturer’s error 
in putting the strips up in an irritating solution. That error has long 
ago been corrected, and tlic strips are now put up in 1 per cent biniodidc 
of mercury in alcohol. This is necessary to insure sterilization, as the 
strips cannot be taken out of o.xen in slaughter houses in an aseptic 
manner. However, before ox fascia strips are used, all of the preserving 
fluid sliould first be washed out carefully in salt solution, otherwise 
there will be some chemical irritation in the wound as a result. Tlie 
strips should be washed tlioroughly in one basin of salt solution and 
then rinsed in another. It is the practice of some surgeons to let tJiem 
soak for a couple of hours before using them. Tlie point of thoroughly 
wasliing tlie strips in salt solution before tliey are used, lias been men- 
tioned before, but I believe has not been snffieientlr stressed. It is a 
very important point and upon it depends satisfactory results in the 
use of ox fascia strips. Once the strips are free of any trace of chemical, 
they are entirely nonirritating, and the collagen fibrils in them differ 
in no way from those of autogenous fa.seia. In either case, the collagen 
fibrils simply act as a framework for the ingrowth of fibroblast.s and 
blood vessels from the tissues of the host, because in the case of autog- 
enous fascia grafts the cells between the fibrils die and have to be 
replaced. 

It is often .stated that autogenous fascia plays an active part in repair 
while preserved fascia plays a passive part. That this is an erroneous 
view is obvious from what has just been said about the manner of ‘-tak- 
ing” of both implants. The mechanism is the same in the one as in tlie 


°^Bi the use of fascia, as in the use of any other surgical procedure, 
attention to technical details is a matter of great importance Fascia 
r = m mao-ical cpialities and its u.se in a .sloppy manner will give rc.sn ts 
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the methods of treatment employed at the Hospital of the TJuiveisitj 
of Pennsylvania in a series of 155 cases was reported by Ravdin and 
co-workers.®® Both the need for a pi’ognostic test and the need for 
effective methods of treatment have been met since by the diseoverj 
of the relation of vitamin K and prothrombin to the hemorrhagic 
tendencj" in obstructive jaundice. 


PROTHROMBIN 


In 1935 Quick’’' introduced a new method for determining pro- 
thrombin in plasma. He observed that the HowelP® prothrombin 
method was relatively insensitive to dilution of the plasma specimen. 
The two most ividelj’ accepted theories of blood coagulation, that of 
Morawitz®^ and that of Howell,'*® agreed on four necessary constitu- 
ents for clot formation : prothrombin, thromboplastin, calcium, and 
fibrinogen. The presence of an optimum amomit of fibrinogen has 
been demonsti’ated to be constant except after total hepateetomy or 
in the terminal stages of liver injuiy.®*’’ •’* In the Howell method an 
optimum amount of calcium was added, but two variables, prothrom- 
bin and thromboplastin, remained. Quick®" showed that by the addi- 
tion of an excess of thromboplastin in the form of suitable tissue ex- 
tracts the prothrombin time could be reduced to a fraction of the 
figure obtained by the older method. He developed a test for pro- 
thrombin suitable for the clinical laboratory which depended on the 
addition of a rabbit brain emulsion to oxalated plasma before re- 
calcification. 


Using this method Quick, Stanley -Brown, and Bancroft®® were able 
to demonstrate a prothrombin deficiency in a number of jaundiced 
patients and stated that this deficiency was the cause of the hemoi’- 
rhagie tendenejv Quick has since modified the test several times but 
the principle has not been changed.’’®- 


A test for coagulability similar to Quick's method for prothrombin 
has been employed by Seh0nheydei-"" and by Dam and Glavind®® based 
on a method of Fischer.'-'* According to this method, instead of deter- 
mining the time of coagulation of the unknown plasma, one compares 
the concentration of the throniboplastiii preparation required to clot 


*Ancnt\on Is called to ivhat tlie autlioi- believes are typographical errors in fha 
ilc.scripUons ot two of Quick’s methods. ti-pmcai errors in the 

With the method described in tiie paper entitled "A Studv of the Coaimlof tnr 
in Hemophilia and in Jaundice" by Quick. Stanlcv-BroVn and 
Auiciicnn Jouptal of the Medical Sciences iso; .501,' 1935. more satisfarf^r^- 
0-2 S'”- of ‘>’0 '*'•*”<1 '-"bbit brain !? cmu1siflprt in 
f in ,*5”"”” solution instead of 0.3 c.c. and in the paner entbler? -v-'®* 

of llic; Blocdinjr In JHiinclico*'** more snti‘'f«ictot*v TJig Mature 

molar calcium cbloride solution i.s emplovcd fo'i- recalcincatioi? if fortietli 

as directed in tlie paper i>-caicincation than with tenth molar 



Recent Advances in Surgery 

Conducted by Alfred Blalock, M.D. 


the relation op vitamin k to the hemorrhagic 

TENDENCY IN OBSTRUCTIVE JAUNDICE, WITH A 
REPORT ON CEROPHYL AS A SOURCE 
OP VITAMIN K 

Jonathan E. Rhoads, M.D., PthijAdelphia, Pa. 

(Fwin the Surgical Clinic of the Hospital of the University of Pennsylvania and 
the Harrison Department of Surgical Jlescarch, Schools of Medicine, 
University of Pennsylvania ) 

\ /ITAMIN K was discovered by Dam in 1934^® as a new accessory 
^ food factor required for the uorma] deA’elopmeut of chicks. Since 
withdrawal of the vitamin from the diet of the common laboratory 
mammals produced no s 3 ’mptoms, the attention of ph.ysicians was not 
directed to it until 1938 when three separate groups of investiga- 
tors^®’ showed that it could be successfully used to combat the 
hemorrhagic tendenej’ in obstructive jaundice. 

It now appears that this entity, which has puzzled phj’sicians and 
surgeo 2 is so long, is merelj' another conditioned deficienejq a deficiency 
of vitamin E conditioned bj' the absence of bile salts from the intesti- 
nal tract. In the absence of bile salts vitajnin K is not absorbed in 
adequate amounts from the intestine. 

It is impossible to review the discovery and development of vitamin 
K without sinrultaneouslj" considering some of the work on the hemor- 
rhagic tendencj’ in jaundice. This subject has been developed in two 
directions. On the one hand, attempts have been Jiiade to devise a 
test to detect the hejuorrhagic tendenc.v preoperativel.v. Bleeding 
time, clotting time, serum calcium concentration, fibrinogen concen- 
tration, prothrombin time b,v the method of Howell,’'® and sedimenta- 
tion rate as recommended bj' Lintoir’® were tried and found unreliable. 
The Ivy bleeding time,’'’' the clotting index of Bancroft, ICuge/mass, 
and Staule.v-Brown,“ and the clot volume index of Boyce and MePet- 
r-idgeV® were proposed later and are still being tried. 

On the other hand, attempts were made to treat the hemorrhagic 
tendencj" both prophylaetieally and therapeutically. Cakdiun was 
oiven by mouth and intravenousljq high carbohydrate diets and intra- 
venous glucose therapy were recommended, and pre- and postopera- 
tive transfusions were tried. This subject was reviewed by Ravdin 
and JohJJston®^ and by Ivy, Shapiro, and Melnick.’*'"’ An evaluation of 

for publication. FebvuaiT IT. 1939- 
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Table I 


Protheoiibin Estimations of Plasma Erom Patients With Obstructive 
Jaundice When They Had Hemorrhagic Phenomena 


AUTHOR 

DIAGNOSIS 

PRO- 

THROMBIK 
PER CENT 
OF 

NOKSIAL 

pro- 

thrombin 

TIME 

(QUICK) 

(SECONDS) 

COAGULATION 
TEST OF 

DAit AND 
GLAVIND 

Brinklious, 

1. Carcinoma of pancreas 

37 



Smith, and 

2. Cholangitis; abscess of 

23 



Warner 

head of pancreas 





3. Cholangitis? 

34 




4. Carcinoma of pancreas 

17 




5. Common duct stones 

16 




6. Carcinoma of biliary 

10 




tract 


1 


Dam and 

7. Carcinoma 



Decreased 

Glavind 




coagulability 


S. Cholelithiasis 



(same) 


9. Cholelitliiasis | 



Normal 


1 



coagulability 

Quick 

10. Common duct obstrue- 

2.3 




tion due to an adhesion 




Butt, Snell, 

11. Carcinoma head of pan- 


95 


and 

creas 




Osterberg 

12. Carcinoma head of pan- 


170 



creas 





13. Carcinoma common duct 


105 



14. Carcinoma hepatic duct 


75 



13. Stricture of common 


70 



duct 





10. Carcinoma head of pan- 


60 



creas 





17. Cirrhosis of liver 


48 



18. Carcinoma head of pan- 


ISO 



creas 





Dam and Len-is-' couceutrated vitamiu K 1,100 times from dried 
alfalfa and Alinquist obtained it as a crystalloid.^ Osterberg®^ has 
described a method of concentrating it from fish meal. Thaj’er, Mac- 
Corqnodale, Binkley, and Doisy'^'* report obtaining it in eiystalline 
form. The melting point of the crystals is 69° C. Its chemical com- 
position has not been reported. 

The discovery of the vitamin followed independent investigations 
of a hemorrhagic disease of chicks by Dam in Denmark and Alinquist 
in this country. On certain diets adequately supplied with other vita- 
mins, chicks develop hemorrhages into subcutaneous tissues, skeletal 
muscles, and the gizzard. This phenomenon was noted by Dami'- 
in 1929, by ilcFarlane, Graham, and Richardson-'® and McParlaue 
Graham, and IlalV'^ in 1931. and by Holst and Ilalbrook^® in 1933 That 
tlio .lisoase ,n,s .aiiiscil by tile l.iek of a ne«- acccsson- fooil taetof 
o » .-eeaitaiae,! by Da„,,>» Bam a.Kl Seb,.„l,oy,le,.,iit a,m‘Almq.,ist a.Kl 

K (Koa..ula,io,.a) yea atig-eated by 
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the imkiiowii plasma in a staiularcl time interval with the concentra- 
tion required to clot normal plasma in the same interval. 

Probably the most accurate test for prothrombin is that of Warner, 
Brinkhous, and Smith.*- In this procedure the prothrombin is first 
converted quantitatively to thrombin and the concentration of the 
resulting material required to clot a fibrinogen solution in a standard 
time interval determined. These authors also iiiA^estigated the influ- 
ence of antithrombin and showed that it was not an important factor 
in the hemorrhagic tendency in jaundice. It should be emphasized 
that all of the.se methods depend on the addition of thromboplastin. 

Brinkhous, Smith, and Warner^^- demonstrated a prothrombin de- 
ficiency in certain jaundiced patients and Dam and Glavind--’ cor- 
roborated this finding. The percentage of jaundiced patients who 
bleed is not great, but the evidence that those who do bleed have a 
diminished prothrombin concentration is rather convincing (Table I). 

There is general agreement that normal blood contains an excess 
of irrothi’ombin. Quick®^ states that no serious bleeding is observed 
from prothrombin deficiency until its concentration sinks to below 10 
per cent of normal. Brinkhous, Smith, and Warner^'* cite one case 
that exhibited a hemorrhagic tendency with a protlirombin concen- 
tration of 34 per cent. Little change is found in the coagulation time 
by the usual methods ixntil prothrombin concentration has fallen to 
15 per cent of uoi-mal.®’^ 

Quiek®^ states that relatively few jaundiced patients have a reduced 
prothrombin concentration. In 43 patients with obstructive jaundice 
whose plasma Avas studied in the Harrison DepartmeJit of Surgical 
Research the prothrombin time was significantly prolonged in over 40 
per cent. 

A reduction in the prothrombin concentration may also occur in 
patients with external biliai'j' fistulas as demonstrated bj- Brinkhous, 
Smith, and Waruer.i* Hemorrhagic phenomena in a patient u'ith this 
condition wei’c previously descidbed by Judd, Snell, and Hoerner^' and 
a similar ease was encountered by Ravdin.®® 


VITAMIN- K 

Vitamin K, wliich was diseovered by Dand’- while studying sterol 
metabolism in chicks, is a fat-soluble vitamin. Dam found it in flie 
non-sterol easily saponifiable fraction of hog liver fat. It is readily 
soluble in ether, hexane, and hot meth.vl alcohol (50° C.). It may be 
precipitated from the latter solvent by ehillmg. It vaporizes between 
120° and 145° C. in vacuo. Its chemical characteristics have been 
investigated bv Dam and his co-workers^®- and very extensive stud- 
Stave bee,, o„t b,- is, .■=.-■ = .,„<I bv Klose, 

and Mecchi.'‘* 



RECENT ADVANCES IN SURGERY 


799 


by Dam and Glaviud^'s in one rabbit. Tbe deficiency ^vas relieved by 
administration of K and jiroduced a second time. 

Tbe intravenous injection of concentrated preparations of tbe vita- 
min into K-avitaminotic cbicks was reported by Dam, and eo-workers“® 
wbo were able to restore tbe coagulability of tbe blood to normal in 
five hours, and later by Ansbaebex*,^® xx'bo was able to restore tbe pro- 
tbi’ombin concentration of tbe ebielcs’ plasma to noimial levels in two 
and one-quarter bours. Intramuscular injection was effective, but a 
longer period was required.-® 

Before vitamiix K was successfully used in tbe treatment of pro- 
tbrombin deficiency in tbe jaundiced patient, considerable experi- 
mental data on tbe relation of abiioimialities of tbe biliarj^ tract to 
blood coagulation bad accumulated xvbicb served as an important 
guide to tbe clinical application of tbe vitamin. In 1935 Hawkins and 
Wbipple^^ produced bemorrbagie phenomena in dogs by complete 
biliary fistulas. Hawkins and Brinkhous'*® showed that those bemor- 
I’bagic phenomena were due to a prothrombin deficiency using the 
technique of Warner, Brinkbous, and Smith.®® Quick®® suggested 
that the lack of bile salts in the intestine might interfere with tbe 
absorption of vitamin K. Greaves and Schmidt®® produced prothrom- 
bin deficiency in the rat by bile fistulas and by ligation of the common 
duet. They further demonsti-ated that the deficiency could be cor- 
rected by giving enormous doses of vitamin K or by giving small doses 
of the vitamin along xvith bile salts. 

Vitamin K, like vitamin D, is a fat-soluble xnatexnal and is in turn 
dissolved by fat solvents. It bad pi-eviousl}^ been shown by Greaves 
and Schmidt®® that vitamin D xvas pooi-ly absorbed in the absence of 
bile salts and their later paper®® made it apparent that bile salts 
played a major role in tbe absorption of vitamin K. 

Smith, Warner, Brinkbous, and Seegers"® demonsti’ated that tbe 
prothrombin deficiency in bile fistula dogs could be relieved by tbe 
administration of alfalfa and bile salts. This exixlains tbe success of 
Jiuld^® and Wangensteen"® in preparing jaundiced patients for opera- 
tion by feeding bile preoperatively, a metliod to which too little atten- 
tion was given. Recently animal bile desiccated in vacuo has been 
used by Johnston^ and Winfield®® preoperatively in certain biliary 
tract cases. 


Clinical success in treating jaundiced patients wbo showed a pro- 
thrombin deficiency by tbe oral administration of vitamin K and bile 
salts was reported bv Warner. Brinkbous, and Smith®^ aud by Butt 
Snell, and Ostcrberg,^"’ from the ilayo Clinic. ^ 


Intrnmuscnlar administration of K coneeutrates has been employed 
snoeessrnlly in patient.s by Dam and GiavimG® and bv Butt Snell 
and Osterberg- at the Hayo Clinic. These latter authors’ found 
the method mfevmr to tbe oral method of administration which they 
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The distribution of the vitamin was studied by Dam-o-s and by 
Ahuquist' ® and tlieir eo-workers. llog' liver fat, putrified fish meal, 
alfalfa, kale, spinach, and hemp seed were found to be excellent 
sources. Egg yolk is a fair source, e.speeially if the laying hen has 
been given a diet rich in vitamin K.® Cod liver oil, unpolished idee, 
wheat germ oil, lemon juice, and yeast were poor sources. 

Dam and Glavind-'' .showed that the vitamin was abundant in peas 
germinated in the light but not in those germinated in the dai-k and 
showed that there was little deterioration of the K content of leaves 
upon withering. 

The presence of the vitamin in the feces of animals was shown by 
Almquist and Stokstad,® and Dam and Glavind"" report its presence 
in the feces of man after seven days on a K-free diet. Almquist, 
Pentler, and Meechi’’ showed that several common bacteria appear to 
contain the vitamin even when grown on K-free media. Among these 
are the colon bacillus and the Siaphylococcus aureus. Diets free of 
vitamin K have been described by Dand”- and by Almquist and 
Stokstad.'^' ® Almquist diets have been used in most of the work in this 
country. 

Methods of assa.v have been developed by Dam,-^ Dam and Sehjln- 
heyder,"® Dam and Glavind,®^ Almquist and Stokstad,' Thaj’er, McKee, 
MaeCorqnodale. and Doisy,” Ansbacher.^® and Dann.*® Both preven- 
tive and curative methods hai’e been employed. Thus far all assays 
have been carried out on cliicks. 

Dam has employed a unit defined as the least amount of vitamin K 
per gram of chick per daj' capable of producing normal coagulability 
in the blood of a K-avitaminotic chick after three days’ feeding'*® and 
has used a dried spinach preparation as a standard." 

The cause of the hemorrliagic disease which develops in K-avita- 
ininotic chicks was studied by Dam, Schqnheyder, and Tage-Hansen.®^ 
They reported a coagulation defect due to a lack of prothrombin and 
showed that this factor returned to normal after the administration of 
foods which were rich in vitamin K. This finding was confirmed in 
this country by Quick,'*® who studied chicks given an Almquist diet. 
Thayer, McKee, MaeCorqnodale, and Doisy^® suggested that the vita- 
min K may have a specific effect in curing the anemia of K-avitamin- 
otic chicks' apart from the fact that tlie loss of blood is .stopped. This 
is denied by Almquist ;® the evidence does not appear certain. 

Attempts to produce hemorrhagic phenomena in other species by 
diet have been only partially successful.®® Tlie duckling and the 
ooslino- developed the disease. Pigeons and canaries showed some 
evidences of it, but it could not be produced in rats.® guinea pigs, or 
do"s by dietary means alone. A mild K-avitaniino.si.s was developed 

' since lias reported producing .a K doncienc.v in 12 of 77 riit.s by ii 

K a^flc?on?’d1SlAr J. Pln-siol. 123= 13. 331. 
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adapted for experimental ivork in ivliieli it is important to exclude the 
effects of vitamins A, Bi, B2, and C. 

The four hile salt preparations used, desicol, bilrou, decholin, and 
sodium deoxycholate, all appear to be effective in appropriate dosage. 
Sodium deoxycholate is probahl3^ the most effective per unit of weight. 

Except for the case mentioned bj' Quiek®^ and two cases mentioned 
by Butt, Snell, and Osterberg,'® all previously reported cases of pro- 
thrombin deficienci' treated with vitamin K have responded satisfac- 
toril.v. In our first patient ( 0 . S.) the cause of failure was probably 
an insufficient dose of bile salts. In the ease of K-. P. vomiting and 
poor cooperation in taking the vitamin preparation undoubtedly re- 
sulted in a smaller net intake than the amount ordered. In the ease 
of E. tv. we have been unable to explain the poor response. It is pos- 
sible that with a pure injectable pi'eparation of vitamin K more uni- 
form results might be obtained. In none of our patients, however, has 
serious hemorrhage occurred. 

The mode of action of vitamin K has not been fully explained. The 
loresumptiou, of course, is that it is a uecessaiy building stone for the 
formation of prothrombin. This latter material, however, has never 
been isolated and like complement is known only by its function. In 
fact, it was thought for a time that the two might be identical, but 
they were differentiated by their reaction to aluminum hj’droxide 
(Quick®®) and to toluidine blue CWisiug®^). 

Certain types of liver poisons pi’oduee a 2)rothrombin deficiency. 
Smith, Warner, and Brinkhous'* reported that chloroform anesthesia 
would reduce the prothrombin concentration in dogs veiy markedl.v 
within twelve hours. This has been confirmed bj' Quick®^ and in 
studies being made in this department. Similar results are said to 
follow the administration of pho.sphorus®- and carbon tetrachloride.®^ 
Ether anestliesia is said to be without effect.-® 

Another metliod of producing a prothrombin deficiency is to feed 
animals .spoiled clover hay. The hemorrhagic disease resulting from 
ingestion of this material is known among veterinarians as sweet 
clover disease and the nature of the dyserasia was demonstrated by 
Roderick.®® It is readily cured by feeding alfalfa, though it is doubt- 
ful whetlier tliis is due to the vitamin K content of the latter as 
Quick-’® found it to be effective even after ether extraction. 

Recent investigations of tlie mode of action of vitamin K have been 
reported by Dam and co-workers.=« They showed that K in highly 
concentrated form did not contribute in A'itro to coagulability of blood 
or plasma from IC-avitamiuotie chicks even after contact for consider- 
able periods. They were able to sliow that removal of the spleen did 
not alter the response of K-avitaminotic birds to the vitamin The 
unexpeeted finding that exdnsion of the liver from the circulation 
(m goose) was followed by improved blood coagulabilitr according 
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employed.!'' Tliey demonstrated tliat the oral administi-ation of vita- 
min K without bile salt did not increase the prothrombin concentra- 
tion in a case of obstructive jaundice but that a .slow increase could 
be obtained in a patient with this condition by the administration of 
normal bile witli a normal diet.!'* 

More detailed reports on the clinical use of vitamin Iv hare been 
published by Brinkhous, Smith, and Warner!^ and by Snell, Butt, and 
Osterberg.!«- The material used and the results obtained are sum- 
marized ill Table II. 

Table II 


EEPOF.TED InSTAKCES OF THE TBEAT-VENT op PnOTHKO-MBlN' DEFICIENCY IN 
.TAOKmcEi) Patients With Vitamin K anp Bile Salts 


AUTHORS 



BILE SALT 

RESULTS 

Warner, Brinkhous, and'] 
Smiths! 1 

Brinkhous, Smith, and j 
Warneri! J 


Extract of 

Human bile 

Protlirombin returned 

4 

alfalfa 

and sodium 

tanro- 

cholate 

to normal in each 
case 

Butt, Snell, and O.sfcr-' 
bergis 


Extracts 

Animal bile 

Prothrombin was con- 


of fish 

salts of 

trolled in 15 in- 

Snell, Butt, and O.stcr- 

bergta 

Butt, Snell, and Oster- 
bergus 


meal and 

several 

* stances; 2 patients 


alfalfa 

varieties 

died w i t li hcnior- 
rbnge; some vitamin 
K was given intra- 
muscularly 

Dam and Glaviiups ) 


Extract of 

0 

Blood coagulability bv 

Dam and Glavind^s j 


' alfnlfa 


the method of these 
autliors returned to 
normal in all cases 

Quick®! 


Alfalfa 

? Inetfective 


•These autliors treated 60 patients Avitli obstructive jaundice. How many of tliese 
were treated propliylactically witliout a prothrombin deflciency is not stated. From 
cases cited, it Is evident tliat at least 17 cases treated had a prothrombin deflciency. 


Fourteen additional eases of prothrombin deficiency in jaundiced 
patients studied in the Harrison Department of Surgical Research are 
presented. These patients were treated in four Philadelphia hospitals. 
Details of the therapy used and the results obtained are given in 
Table III. The prothrombin times were determined according to the 
method of Qmck'''S' and for the sake of uniformity are recorded with 
reference to the normal controls. 

The source of vitamin K was a preparation of dried .voung cereal 
plants (oats and wheat) made by the Cerophyl Laboratories, of 
Kansas City, jKo., and marketed under the name of eerophy}. Tbk 
preparation has been assayed by Elvelijemp" who found that it would 
protect chicks ivlieu added to a K-free diet in the proportion of 1 :400. 

jg jj greenish powder easily ingested in eapsules or in tablet form. 
Tt can Tlso be taken as a powder .shaken up in fruit juice or tomato 
juice It contains several other vitamins and comseiiuently is not 






RECEXT ADVANCES IN SURGERY 


801 


adapted for experimental work in tvhicli it is important to exclude tke 
effects of vitamins A, Bi, Ba, and C. 

The four bile salt preparations used, desicol, bilron, decliolin, and 
sodium deoxyckolate, all appear to be effective in appropriate dosage. 
Sodium deoxyckolate is probably the most effective per unit of weight. 

Except for the case mentioned by Quick®^ and two cases mentioned 
by Butt, Snell, and Osterberg,^® all previously reported cases of pro- 
thrombin deficiency treated with vitamin K have responded satisfac- 
torily. In our first patient (0. S.) the cause of failure was probably 
an insufficient dose of bile salts. In the ease of B'. P. vomiting and 
poor cooperation in taking the vitamin preparation undoubtedlj’’ re- 
sulted in a smaller net intake than the amount ordered. In the case 
of E. W. we have been unable to explain the poor response. It is pos- 
sible that with a pure injectable preparation of vitamin K more uni- 
foimi results might be obtained. In none of our patients, however, has 
serious hemori-hage occurred. 

The mode of action of vitamin K has not been fully explained. The 
presumption, of course, is that it is a neeessaiy building stone for the 
formation of prothrombin. This latter material, however, has never 
been isolated and like complement is knoivn only by its function. In 
fact, it was thought for a time that the two might be identical, but 
they were differentiated by their reaction to aluminum hydroxide 
(Quick^®) and to toluidine blue (Wising®'*). 

Cei'tain types of liver poisons produce a prothrombin deficiency. 
Smith, Warner, and Brinkhous”' reported that chloroform anesthesia 
would reduce the prothrombin concentration in dogs very markedly 
within twelve hours. This has been confirmed by Quick®^ and in 
studies being made in this department. Similar results are said to 
follow the administration of pho.sphorus®® and carbon tetrachloride.®^ 
Ether anesthesia is said to be without effect.®® 

Another method of producing a prothrombin deficiency is to feed 
animals spoiled clover hay. The hemorrhagic disease resulting from 
ingestion of this material is known among veterinarians as sweet 
clover disease and the nature of the dyscrasia was demonstrated by 
Roderick.®® It is readily cured by feeding alfalfa, though it is doubt- 
ful whether this is due to the vitamin K content of the latter as 
Quick"® found it to be effective even after ether extraction. 


Recent investigations of the mode of action of vitamin K have been 
rci)orted by Dam and co-workers.®« They showed that K in highly 
concentrated form did not contribute in vitro to coagulability of blood 
or plasma from K-avitaminolie chicks even after contact for consider- 
able periods. They were able to show that removal of the spleen did 
not alter the response of K-avitaminotic birds to the vitamin The 
unexpected finding that exclusion of the liver from the circulation 
(m goose) was followed l,y unproved blood coagulability according 
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to the method of ScJididiej'der"'* prevented a satisfaetorj- evaluation 
of the lole of tlie liver. The increased coagnlabilit.v ivas attributed to 
a decrease in antithrombin. 

Partial hepateetoinj* carried out by Warner®® re.sulted in a decrease 
in prothrombin concentration ■which could be correlated to some ex- 
tent with the amount of liver removed. 

The present hypothesis on the relation of vitamin K to the hemor- 
rhagic tendency in jaundice may be summarized as follows: The 
hemoiThagie tendency in jaundice is due to a deficiency in plasma 
prothrombin whicli in turn is due to a K avitaminosis which in turn 
results from absence of bile salts from the intestinal tract. Absence 
of bile salts may occur without obstruction of the common duct for 
it has been repeatedlj' shown that bile from the liver after obstruction 
may contain no bile salts and that these salts maj- not reappear in the 
bile until man_v da.vs after the obstruction lias been relieved .®®* " 
Prolonged clotting time has been observed by Walters®® in a patient 
with carcinoma of the liver who showed no jaundice and it seems 
probable that a prothrombin deficiency will be found in certain pa- 
tients with liver injury of various types not associated with jaundice. 
Patients with complete biliary fistulas may develop a hemori’hagic 
diathesis and a prothrombin deficiency®® even though they show no 
jaundice. Whether the liver damage which occurs in obstructive 
jaundice decreases prothrombin directly or whether it does so solely 
through its effect on bile salts is an uuproA’cd point. Of course, the 
evidence that the liA^er is the chief source of prothrombin is not com- 
plete though the recent paper of Wai-nei*®® strongly supports this con- 
tention. 

Two sets of obserA*ations indicate that the absence of bile salts in 
the intestinal tract may not be the sole factor in producing the pro- 
thrombin deficiency. One is the fact that doses of A’itamin K and bile 
salts adequate to correct a prothrombin deficiency promptly* in most 
instances may have very little effect in an exceptional ease (Table III, 
Case E. W.). The other is the fact that, although bile fistula dogs in 
which no bile gains access to the intestinal tract requii'e tiro to three 
months to develop a prothrombin defieiejicy, dogs reeeiAung liver 
poisons, such as eldoroform anesthesia, develop such a deficiency in a 
few hours. 

Hepatic damage incident to the use of anesthetics in general use 
has been shoAVU by Rosenthal and Bourne,®® using the bromsulplitlia- 
lein test, and more recently by Bo.A'ee.®® using the hippuric acid con- 
jugation’ test of Quick, and by Gray, Butsch. and .RcGowan®® in com- 
mon duet cases, XAsiug the bile .salt concentration of hepotie bile ns the 
indicator. The results of the latter two studies are substantially at 
variance but both studies show that demonstrable hepalie injury can 
follow anesthesia. It is noteworthy that in the report by Boyce, 
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which showed substantial inoury Avith spinal anesthesia, the blood 
pressure was not controlled so that liver anoxemia may have de- 
veloped. Goldschmidt, Kavdin, and Lucke^® have shown that severe 
liver injury may even folloiv ether anesthesia i£ liA'er anoxia occurs. 

On the basis of the data available, it is not possible to establish the 
mechanism of the action of vitamin K in detail. It appears probable 
that the amount of A’itamin absorbed is not the only factor that may 
result in a prothrombin deficiency but that liver damage from imrious 
causes may do so also. Furthermore, Liehtman and Chambers^® haA^e 
described a sterol fraction of hog liver fat which has the poAver of 
curing the hemorrhagic disease of chicks but Avhieh differs cliemicallj" 
from K. Until eoufirmation of this Avork appears, it is difficult to 
evaluate this finding.* 

SUAIJIARY 


It noAV seems certain that the hemorrhagic tendency in jaundice is 
associated Avith a decrease in plasma prothrombin and that A’itamin K 
AvheiA administered orally Avith bile salts is usually effecthm in cor- 
recting it. 

The best test for the hemorrhagic tendency in jaundice is pro- 
thrombin determination by one of the methods using an excess of 
thromboplastin. The method of Quick, '’®’ AA'hile perhaps not the 
most exact, is probably the most practical for the cliiiieal laboratory. 

All patients Avith obstructive jaundice shoAild have prothrombin de- 
terminations performed befoi'e operation. Operation should be de- 
ferred, if possible, if the prothrombin concentration is decreased. 

Usually the oral administration of vitamin K and bile salts Avill 
restore prothrombin deficiencies to normal in a fcAV days. The occa- 
sional case Avill respovid less satisfactorily, but Avhenever possible the 
drugs should be continued, if necessary in increased dosage, until the 
prothrombin concentration has returned to noimial. 


In the presence of actual hemorrhage or if operation must be per- 
formed in the presence of a low prothrombin concentration, fresh blood 
transfusions may be relied upon to supply prothrombin direetlv.®^ 
Blood from “blood banks'’ is not recommended because its protbrom- 
bin content is usually decreased.'’’' TJie prothrombin concentration 
may fall rapidly in tbe postoperative period^® and for this reason it is 
Avise to folloAV it closely during this time. 


As vitamin K therapy is inexpensive, it is probable that it will be 
used rontinely in patients Avitb obstructive jaundice both before and 
after o peration even tliougli no prothrombin deficiency is found. By 


cnmMnUion r"-a?Uins ."roUurt 

aUaos \uvvo cbaracloriftlic«? tlie CJVsbiN wit?; vifnmfn ^ Purifica but 

TlK.y.T ot It a,.p..ar.. tl.orefSe 54^^ iVnoT^ bj' 

srouii of stib^ljinco.'! with tl\« same activity. *' sitiEle substance but a 
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to the method of Sehffiiheydev’o prevented a satisfaetoiy evaluation 
of the role of the liver. The increased coagulability ivas attributed to 
a decrease in antithrombin. 

Paitial hepatectomy cai'ried out by aiaier®^ resulted in a decrease 
in prothrombin concentration which could be correlated to some ex- 
tent witJi the amount of liver removed. 

The present h.vpothesis on the relation of vitamin K to the hemor- 
rhagie tendency in jaundice jnay be summarized as follows; The 
hemorrhagic tendency in jaundice is due to a deficiency in plasma 
prothrombin which in turn is due to a K avitaminosis which in turn 
results from absence of bile salts from the intestinal tract. Absence 
of bile salts inaj' occur without obstruction of the common duct for 
it has been repeatedly showjj that bile from the liver after obstruction 
may contain no bile salts and that these salts may not reappear in the 
bile until many days after the obstruction has been I’elieved.®®' ''' 
Prolonged clotting time has been observed by Walters'® in a patient 
with eareinoma of the liver who showed no jaundice and it seems 
probable that a prothrombin deficiency will be found in certain pa- 
tients with liver injury of various types not associated with jaundice. 
Patients with complete biliary fistulas may develop a hemorrhagic 
diathesis and a prothrombin deficiency®^ even though they show no 
jaundice. Whether the liver damage which occurs in obstructive 
jaundice decreases prothrombin directly or whether it does so solely 
through its effect on bile salts is an unproved point. Of course, the 
eAudence that the Ih’er is the chief source of prothrombin is not com- 
plete though the recent paper of Warner®® strongly supports this con- 
tention. 

Two sets of obsei’A'ations indicate that the absence of bile salts in 
the intestiual tract may not be the sole factor in producing the pro- 
thrombin deficiency. One is the fact that doses of vitamin K and bile 
salts adequate to correct a prothrombin deficiency promptly in most 
instances may liaA'e very little effect in an exceptional ease (Table III, 
Case E. W.). The other is the fact that, although bile fistula dogs in 
which no bile gains access to the intestinal tract require two to three 
months to develop a prothrombin deficiency, dogs receiving liver 
poisons, such as chloroform anesthesia, dcA'clop such a deficiency in a 
fcAV hours. 

Hepatic damage incident to the use of anesthetics in general use 
has been shown by Rosenthal and Bourne,®’ using tlie brom.siilplillia- 
lein test, and more recently by Boyeed® using the bippnrie acid eon- 
iugatiou test of Qnic-k. and by Gray. Biitseh. and HIcGowmP' in com- 
mon duct cases, using tlie bile salt concentration of hepatic bile as tlie 
indicator The results of the latter two studies are substantially at 
variance but both studies show that demonstrable Iiepafie injnr.v can 
follow anesthesia. It is noteworthy that in the report by Borec, 
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this means the frequency with which indications for transfusion arise 
may be reduced. 

Routine administration of Titamin E does not as yet avoid the 
necessity of prothrombin determinations as the re.spoase to tlie oral 
administration of vitamin K and bile salt is jiot uniform. 
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Eli LilK- H'e ^sodium deoxycliolate and declioUn; to 

desi™i - tlio bilron; and to Parke. Davis and Company, for the 
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^'yjsh Hospital, the Pennsylvania Hospital, and the Lanicenaii 
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Plastic Surgery. By Arthur J. Barskey, M.D., Beth Israel Hospital, New York 

City. Cloth. Pp. 355, with 432 illustrations. Philadelphia, 1938, W. B. 

Saunders Company. $5.75. 

This small monograph on jilastic methods in surgery is an eminently practical 
book. In 355 iJages, profusely illu.strated with suitable drawings and photographs, 
the author discusses the phases of surgery which fall within the special province 
of plastic surgeons. The principles involved in the use of free skin grafts, flaps, 
and pedicles are discussed well. The transfer of fascia and its practical applica- 
tion.s is well done. However, no mention of its use in hernia operations is made. 

The author prefers the classification of Teau to that of Davis and Eitchie in 
clefts of the lip and palate. The author uses also the somewhat unanatomic designa- 
tion of harelip. In connection with the discussion of lipectomy, no mention is 
made of lipemia which attends operation occasionally or the danger of embolism. 

Plastic operations upon the bowel, penis and scrotum, undescended testis, and 
kidney pelvis are not discussed. 

There is one chapter on restorative aspects of orthopedic surgery and concluding 
chapter on prostheses. AVell-selected bibUographies accompany each chapter. 

The book can bo reconvmended liighlj' as a useful and practical text. 


Anus, Eectum and Sigmoid Colon. By Harry E. Bacon, ill.D., Temple University, 
Philadelphia, Pa. Cloth. Pp. 600, with 4S7 illustrations. Philadelphia, Pa., 
1938, Lippincott Company. $8.50. 


The author ’.s object in writing this text has been “to place within the reach 
of all divisions of the medical profession a comprehensive and readilj- intelligible 
exposition of our present knowledge of the various affections of the anus, rectum 
and sigmoid colon.’’ In his introductory foreword Lockhart-Mummery, of 
London, states: “IMedical text-books are of two kinds. Those which expres.s 
Ihc opinions of a single man and those which more closely resemble an en- 
cyclopedia and give a comprehensive survey of all views. . . Whereas the 
author of this text does .speak out of his own experience, he has followed his 
objective (piite closely and has cho.sen to .summarize the opinions of men whose 
.statement is believed to be authoritative. In the main, the author has done this 
welt; there arc times, however, when the author details one opinion after another, 
so superficial in concept that catirc omission of these shallow notions would have 
.spared the reader ncedles,s irritation. Authors owe something to their readers in 
not repeating everything they hear or .see. 

Tlio alleged eause.s of hemorriioids enumerated arc really ridiculous vet the 
author doe.s not deem the upright position important enough an ctiolooic a'«ent to 
tnentiou it. '' 


The :iuthor'.s treatment of the surgical a.spccts of cancer of (he pelvic colon 
:ind r.vtiim i.s unusually well done and (he.ee chapters !ire .al.so verv aell illustrated 
\ comprehensive 1,M of reference.s follows eael, eluipter. The orde'rlv plan in which 
the subject matter i.s di.-cu.-sed will find favor with readers, 
in this splendid volume and little to criticize. 
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Tcviowiag this chapter many times. An anesthetist should mahe himself so 
familiar ^^^th this chapter that he should have it flash through his mind each 
time he proposes to do a spinal anesthesia. 

The physical laws involved in the technique and the physiology of the nervous 
system are also well discussed. The practical consideration of these points 
cannot be overlooked by the anesthetist who intends to have success in spinal an- 
esthesia. 

A large portion of the book reviews the drugs and techniques of the author 
and many other anesthetists, and describes in a new concise manner their agent, 
technique, and the results. The author usually gives his comment at the end of 
each description. 

If the description of degrees of respiratory depression and the treatment of 
such depression, as described on page 210 and following, were intimately familiar 
to every practicing physician, many unnecessary deaths occurring from other 
causes than spinal anesthesia might be prevented. 

Tlie failures, difficulties, dangers, complications and sequelae, advantages and 
disadvantages, indications and contraindications for spinal anesthesia are well 
presented. The author's comments and the quoted comments of other anes- 
thetists arc well worth reviewing. 

For the beginner, it is a book from which he would gain considerable knowl- 
edge of the subject. For the experienced anesthetist, the book is a very good 
though incomplete compilation of the literature on spinal anesthesia. It is to be 
highly recommended for anyone doing spinal anesthesia. 


Dlagnostik und therapeutische Indlkationsstellung bei den cMnirgischen Er- 
krankungen der Hamorgane. By Professor Dr. Peter Janssen, Dusseldorf. 
Paper. Pp. 316, Berlin, 1938, Julius Springer, Publishers. R.M. 15. 


As the author states in the preface, this book is intended as a guide to clin- 
ical urology largely for the use of the student and the general practitioner, and 
the book serves the intended purpose very well. In no sense should it be regarded 
us a comprehensive treatise on the subject of urology, but as a guide to the clin- 
ical application. Its practical nature is illustrated even in the pages devoted to 
anatomy of the various portions of the urinary tract, which are written with 
a view to clinical and therapeutic application. The discussions of diagnostic 
methods employed are excellent and are very evidently based on wide experience. 

Among the best chapters are those devoted to injuries of the urethra and blad- 
der. They are apparently based on the experience which the author obtained in 
the World War and in industrial surgery. A thorough description of the path- 
ologic complications and treatment of these lesions is included. 


The hook illustrates the dilTcrenee.s in opinion hold by American and German 
urologists concerning some of the losiou.s observed in the urinary tract. Viewed 
from n therapeutic and surgical standpoint, many of the observations are 
hardly up to the standards sot by American urology. The discussion of the treat- 
ment of urinary infection does not include ail recent developments and no men- 
tion IS made of modern cUcmotUcrapy and its various ramifications. The author 
fads to mention transurethral drainage of aksces.ses involving the prostatic 
duets. He does not mention the grading of tumors of the bladder. In the treat- 
mem of tumors of the bladder, transurethral methods and cvstectomv are not 
discussed. He regards the treatment of diverticula of the bladder as being always 
surgieal and fads to reeognire the fact that transurethral removal of obstructimi 
of the bladder neck wdl suffice m most cases to overcome the diverticulum 
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Tile lymph follicles have probably more to do with the origin of crj'ptitis than 
the author allows. He believes that establishing colostomj' on the lower portion 
of the pelvic colon will eliminate prolapse, when, as a matter of fact, prolapse may 
concern the proximal or distal loop of the colostomy. The author favors the opera- 
tion of presacral neurectomy for congenital megacolon; whereas, those who have had 
the most experience with sympathectomy for Hirschsprung’s disease feel that it is 
inadequate. The author unfortunately omits all discussion of the items of diver- 
ticulae of the pelvic colon and acute obstruction due to malignancy, rather serious 
omissions in a book which essays to treat of the diseases of the sigmoid colon. 
The favorite prescriptions of well-known proctologists which occupy many pages could 
better bare gone without mention. 

Despite the failings that have been referred to, this text is without question one of 
the better books written by proctologic surgeons ivithin recent years. It should 
prove valuable as a source book to general practitioners, surgeons, and proctologists. 


Bdzjtgendiagnostik der gelenke mittels doppelkontrastmethods. By J. Oberholzer, 
hl.D., Bircher’s Clinic, Aarati, Switzeii.md. Paper. Pp. .125, with I.IJ ilbi.'str.T 
tiojus. Leipzig, 1!)3S, Georg Thieme. Bin. 23. 

Kleinberg advocated inflation of .-joints with oxygen as early as 1921 for 
roentgen study. The method, however, has not had an important vogue in this 
country. The author, who writes from Bircher’s Clinic in Aarau, Snutzcrland, lends 
the very definite impression that tlie injection of negative (gaseous) as well as 
positive (opaque) media into joints for diagnostic purposes enjoys wide usage 
throughout continental Europe. The author says in his introduction that in Bircher’s 
Clinic alone more than 2,000 joint injections have been made during the last eight 
years. 

From the illustrations shown, one would infer reasonably that the method ha.s 
real value, particularly in demonstrating objectivel.-y internal derangement of the 
knee joint, such as a torn meniscus or severed cruciate ligaments. Tlie author 
says he could not inject the hip joint successfully on the cadaver for roentgen pur- 
poses, but finds it a feasible procedure in the living patient. 

Anyone interested in improving diagnostic aceurac.v in joint disca.se will find 
this little monograph helpful. 


Spinal Anesthesia. By Louis H. hlaxson. Foreword by W. IVayno Balieoek. 
Cloth. Pp. 409, with 09 illii.strations. Philadelphia, 1935, J. B. I.ippinvolt Com 
pany. .$0.50. 


hledicai literature is alread.v overcrowded with references to spinal ane.slhesia; 
nevertheless, a justifiable contribution is made by Maxson (1) in offering a good 
exposition of the principles upon which good practice must bo based; and (2) in 
describing a variety of techniques, followed by his oun e.vperience and critical 


.judgment. , ■ . ... 

It is unfortunate timt the untimely death of the author in October of the .voar 
of publication has deprived medical literature of further contributions from 

Tre^book reviews fairlv thoroughly the history of spina! .ane.sthe.sia, beginning 
in 3S91 up to the present time. It describes in detail many of the different riieans 
r control Of the anesthetic agent, when it is injected into the .spina) rnniii. 

His dlription of the anatomy involved in .spinn! anc.sthe.dn i.- con.ddered from 
a praedea! viewpoint. Any doctor of medicine would not wi..‘:te hi.- tune b.v 
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Table I 


Eesults, Delayed vs. Immediate Operation' 


AUTHOR 


CASES 


DEATHS 


MORTALITY 
PER CENT 


Immediate Operation: 

Stantons . 113 

Doughty^ 7 

Gardner^ 122 

Taylor and Selimidto 61 

Easton and Watsoni 100 

GuerryS 94 

Reid et al.s 2,921 

Pattison'o 1,211 

Scliullingerii 2,653 

Pottei-is 200 

Hobleris 2,200 

Kingi4 364 

McLanahan (in children) is 179 

Sprague et al.io 1,463 

Nuttalpi. 18 551 

Gile and Bowlerio 901 

Herrick=“ 217 

Bliss and Heatonsi 2,100 

Delayed Operation: 

Taylor and Schmidts 33 

Doughtyi 7 

Kehl and Eentschlerss 126 

Coller and Potterss So 

Gardners 126 

Stantons 83 

Holder and IVellssi 1,031 

Pool25 757 

Sperling and Myrickso 51S 

Arnhcim and Neuhofsi 332 

Kirtley and DanieDs 1,000 

Garlock^s 433 

Bunch and Doughtyi 2,309 

Guerrys jjlj 

Ochsner and PercySo 1,000 

Augustana Hospital 3.771 

-•^ut'tors’ 303 


13 

42.00 
28.60 

18.00 
16.40 

12 

12.00 

10 

10.64 


6.30 

62 

5.20 

135 

5.08 

9 

4.50 


4.30 


4.20 


3.91 


2.73 


2.50 


1.89 

5 

1.84 

10 

0.47 


15.20 

14.30 

16 

12.60 

S 

9.40 


S.70 

7 

8.50 


S.20 

45 

5.94 

29 

5.00 

18 

5.40 


5.10 

20 

4.60 


2.29 

0 

1.40 

22 

2.20 

S3 

2.20 

4 

1.30 


tliem together in a naturally defensive reaction. With a preponder- 
ance of streptococci, the fibrin is often very scanty with little or no 
agglutination of opposing surfaces. The fibrin forms a protective 
covenug and together with the omentum limits the spread of the 
mfectiom 11„3 protective mechanism may be broken down by various 
foie ign forces resulting in the spread of the infection. One of the 
t e[ methods by which bacteria are disseminated over the surface of 
tl>o licritoueuni is by peristaltic movement of the iutestii e T 1 
peiista SIS IS e.x'cessive following ingestion of food or cathartics CessT 

adynamic ileus, there is little dan-^er of the' bi^T’ P^tective 

sums and spreading the infection. Excessive diluHr'" rT 

uHist be prevented, however, if iiitnniur-,1 ^ intestine 

nitiamuial compression of the vessels 
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dicitis, thei’e Avoukl be slig'lit need to discuss the indiestious tor any 
other treatment. Unfortunately, liowever, far too many patients mitb 
acute appeudiciti.s are first seen by the surgeon after extension of the 
infection has occurred. It is in tins large group of cases with acute 
appendiceal peritonitis tliat the conservative treatment is indicated. 
That tliere is a definite field for the treatment of appendiceal peri- 
tonitis is demonstrated by a consideration of tlje number of cases of 
acute appendicitis admitted to the hospital after extension of the 
infection beyond the appendix has already occurred. Ochsner, Gage, 
and Garside^ in a review of a group of consecutive cases of acute 
appendicitis admitted to the Charity Hospital in New Orleans, La., 
found that at the time of admission in 7S.7 per cent of the cases the 
infection extended beyond tlie appendix. Finney’s- analysis of 1,807 
cases of acute appendicitis rer'ealed that in 37.5 per cent there was 
spreading of the infection upon admission to the hospital. 

The original conception of the treatment of acute appendicitis was 
that of immediate operation regardless of the progress of the inflam- 
mation or of the existence of complications. No other treatment was 
considered feasible until A. J. Oehsner advocated deferred operation 
in certain indicated eases. The discussion continues between tlie advo- 
cates of the delayed operation and the immediate operation, each group 
reporting almost equally good results with its plan of management 
in a selected group of cases (Table I). 

The unfavorable results obtained by those ivho have endeavored to 
follow the conservative treatment of appendiceal peritonitis can be 
atti’ibuted largely to a misunderstanding of the cardinal principles 
originallj’' proposed by A. J. Ochsner. I\Iany have interpreted the 
Ochsner treatment as being the conservative treatment of acute ap- 
pendicitis. iNothing could be further from Oclisner’s original concept 
It was for acute appendiceal peritonitis that Oehsner first advoeatcc 
the conservative treatment. This plan of treatment is based upon e 
correct evaluation of the reaction of the peritoneum to bacterial irri 
tauts. Peritonitis begins as a local lesion, which jiiay remain thus or 
which may spread and become difi’iise. At first the peritonenm .simply 
appears pinker and moi’C injected than normal. Then the normal 
sheen is lost, owing to the deposition of a thin layer of fibi'in on the 
surface, which acquires a frosted or ground-gJa.s.s npjiearance. hlicro- 
scopic examination shows the usual appeai’ance of an inflamed serous 
membrane. The fluid exudation is exce.ssive. The exudate consists 
mainly of fibrin threads with a variable number of leueoeytes and a 
few red blood cells. The amouuf of fibrin dcpo.sited depends sotne- 
what upon the infecting organism. When colon bacilli predomniatc. 
a thick matting is often deposited on the coils of intc.stine, binding 
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month intervals. In tliis series of 48 clogs, 28 survived, 15 of which 
were treated conservativelj' and 13 by immediate oiieratiou. The 
average mortality for the entire series of 48 dogs rvas 42 per cent 
The mortality according to degree of appendiceal damage was 12.5 
per cent, mild ; 52 per cent, moderate ; and 80 per cent, severe damage. 
In the group with mild damage there was no mortality foi’ the con- 
servatively treated dogs, whereas a mortality of 33.3 per cent was 
recorded for those dogs operated npon immediately. In the group 
with moderate damage a mortality of 42 per cent resulted from con- 
servative treatment and of 60 per cent from radical surgical treatment. 
All dogs treated conservatively in the group with severe damage died, 
and three-fourths of those treated by operation succumbed. The total 
mortality following the conservative treatment was 29 per cent and 
following immediate surgical treatment was 52 per cent. From these 
results Schmidt and Tayloi-^’’ concluded that the conservative treatment 
causes a lower mortality than the operative treatment. They also 
found that most of the deaths were due to generalized peritonitis (65 
per cent), and that the occurrence of adhesions in the peritoneal cavity 
was more than doubled by operative procedure and drainage. 

The original report of the Oehsuer treatment came from the Augus- 
taua Hospital. These statistics at the time of their first publication 
appeared reAmlutiouary and their authenticity was at first questioned. 
Subsequent observations have shown, however, that the early statistics 
reported by Oehsuer could not be considered as unusual, and, after 
more experience with the plan of management, Oehsuer definitely im- 
proved on his first results. 

There have been no reports in recent years from the Augiistaua 
Hospital indicating the pre.sent status of the treatment that Oehsuer 
originally outlined. With the refinement in treatment now available, 
better results should be expected and some modification is justifiable. 
Advance in therapy should be credited to tlie Wangensteen continuous 
duodenal suction and to the availability of more satisfactory intra- 
venous solutions. These measures were not used by Oehsuer. He did 
not give fluids intravenously or subcutaneously but placed much de- 
pendence on nutrient enemas. Consequently, excessive dehydration 
not infrequently existed. This has been more definitely explained 
since I^IcXealy and Willems=*« and Ebeling^* have demonstrated the 
futility of depending upon absorption from the rectum of any fluids 
other than tap water. We have also found that duodenal suction is 
l>referable to intermittent gastric lavage from the standpoints both 
ol eflieiency in decompressing the upper gastrointestinal tract and of 
convenience and comfort of the patient. With minor exceptions how- 
ever, the plan of management, as outlined by Oehsuer. has been fol- 
lowed by us and other staff surgeons at the Augnstana Hospital 
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is to be avoided. This defeiisive meelianism may terminate in any one 
of tiiiee vaj-s: Localized infection in the ijeritoneum may end by 
resolution without suppuration,- adhesions may keep the inflammation 
strictly limited a)id localized suppuration occur; or the infection may 
spread difl:useIJ^ 

Oehsner reasojied that the natural protective reaction of the peri- 
toneum could be further enhanced by directing treatment tou'ard the 
inhibition of tJaristalsis in oi-dei" to prevent the spread of infection. 
This physiologically sound argument is the basis of his whole method 
of treatment. The cardinal princyfles in this method as employed by 
Ochsner^^’ may be briefly enumerated : absolute prohibition of any- 
thing whatsoever bj- mouth; the emislojmient of gastric lavage to 
combat distention of the intestine; the administration of retention 
enemas evei-j'' three to four hours to carry on nutrition; the injection 
of morphine to relieve pain (and, Oehsner thought, also to retard 
peristalsis) ; and the administration of normal saline solution and 
glucose by proctoclysis to overcome dehydration. The patient is kept 
in the Fowler j30sitiou, and absolute rest is essential. There must be 
no relaxation whatsoever in this treatment until the patient has been 
free from pain and fever for at least four days. It should be remem- 
bered that Oehsner recommended this regime only as a preparation 
for operation. 

Following the proposal of A. J. Ochsner^^ for the dela 3 'ed operation, 
manj’- men became ardent advocates of this plan of management. Im- 
portant among these advocates is Gueny, who lent considerable impetus 
to the Oehsner treatment. He® reports a series of 94 cases of gangre- 
nous ruptured appendicitis with diffuse peritonitis, which were operated 
upon immediately. There were 10 deaths, a mortality rate of 10.64 
per cent. In a similar series of 135 cases treated bj" the deferred 
operative method as advocated bj’ Ochsnei’, the number of deaths was 
reduced to 2, a mortality of 1.4 per cent. In Guerry series of 2,959 
consecutive cases, there were 16 deaths (a morfaiit.v rate of 0.54 per 
cent). Guerrj- attributes this eomparativeh' large reduction in mor- 
tality percentage to the employment of the Oehsner method of treat- 
ment in the group of eases udth appendiceal pez'itonitis. 

Considerable experimental work has been done in an effort to detei-- 
mine the efficacy of the various methods of coin ha ting acute appen- 
dicitis. A recent report was made by Schmidt and Taj-lor®-' of 
research whicii they undertook in order to compare the conservative 
and radical methods of treatment. They made a study of 4S dogs in 
which they produced appendiceal damage of mild, moderate, or severe 
decree in' an attempt to reproduce e.vpcrinientally the condition of 
acute appendicitis. These dogs were examined at one-, two-, or three- 
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in a more serious form during cliildhood. Gangrene of the appendix 
is observed much earlier in children (and in the aged) and, because 
of the imderdeA’elopment of the omentum, little localization occurs and 
diffuse contamination of the peritoneum rapidly ensues. A factor 
which increases the seriousness of the condition is the difficulty Avith 
which a diagnosis is made due to the lack of cooperation from the 
patients and the "typical” atypical character of the disease in the 
very young. Cathartics, AAdiich so often uuAvisely are given to children 
with vague abdominal symptoms, serve to aggravate an already per- 
niciously grave condition. Many authors^' advocate 

immediate operation in children with acute appendicitis regardless of 
the stage of the disease, although Coller and Potter-^ express the 
opinion that the delayed method shoiild be employed in children Avith 
peritonitis because they feel that any treatment Avould be essentially 
the same. Ochsnei''*'' believes that the conserwatiA’e treatment Avould 
save AAAany lives if employed in those eases with a beginning localiza- 
tion, regardless of age. 

Dui’ing the past seA-en years, Ave haA'e seen 29 cases of acute appendi- 
citis in cliildren under the age of 13 years. Immediate operation Avas 
ahvays done if the inflammatory process Avas confined to the appendix 
or had become definitely localized. In our series there Avere 18 cases 
operated upon immediately. If Ave believed that localizatiorv Avas 
beginning after the infection had extended beyond the appendix, con- 
servative treatment Avas instituted AA'henever possible. A prolonged 
period of conservative treatment has been, in our experience, unsatis- 
factory. In these cases of children Avith acute appendicitis Avith per- 
foration the average interval before operation Avas performed Avas 3.8 
days, Avhich is, of course, much less than the period of conseiwative 
treatment in adults. In chilclien aa'Iio are sufficiently cooperatiA-e 
to allow the use of intravenous infusions and duodenal suction con- 
serA-ative treatment can be employed satisfactorily, and in our opinion 
it should be used AA’henever possible in the presence of diffuse ap- 
pendiceal peritonitis. 


Denver.^" an enthusiastic adA’oeate of Oehsner’s method, preferred 
to refer to this treatment as "regulation,” by Avhieh he meant strict 
anatomic and physiologic rest. Ilis outline of treatment deviated only 
slightly from Ochsner’s original plan, lie advocated rest of the body 
by placing the patient in the FoAvler position, either Avith the use of 
piiioAvs or preferably with the aid of mechanical beds. Small doses of 


morphine for pain, stomach lavage, nothing by mouth, and employ- 
ment of tlu> Murphy drip contribute to vest of the alimentary canal, 
lie also approved of ice ap]died to the abdomen to bennmb the nerves 
of the Avails of the abdomen. This treatment, however, was reserved 
for diffused peritonitis. In early cases of acute appendicitis before 
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Odisuei""* Riade a study of 1,000 eouseeutive eases of appeudieitis 
>v]iieii were operated upon at tJie Augustaua Hospital during- iPe 
tlnrty-three mouths from July 1, 1901, to April 1, 1904. TJie total 
mortality for the series was 2.2 per cent. The mortality rate, accord- 
ing to classification, is more enlightening and is shown in Table II. 
Of these 255 patients in the second group, 200 u'ere operated ujdoji 
immediately after entering the hospital and 55 received the delayed 
treatment. In Group 3, 21 had immediate operations and 34 were 
tieated by the delaj'ed method. There were 39 immediate operations 
in GroujJ 4 and 78 received the Ochsner treatment. All of the 33 
cases with diffuse peritonitis received the deferred operative treat- 
ment. An analysis of tlie 22 deaths as g-iven by the author reveals 
some interesting facts: Ochsner believed that ail 3 deaths in the first 
group could have been avoided had the operation been confined to the 
removal of the diseased appendix. All 5 of the second gj-oup were 
operated upon immediately, and the author expressed the opinion that 
had they received the delayed treatment 3 and possibly 4 of these 
fatal cases could have had favoi'able terminations. Only 1 of the 4 
deaths in Group 4 was avoidable, and that was a ease in which the 
appendix was removed when only drainage of an abscess should have 
been undertaken. The other 3 deaths were due to “murderous use of 
cathartics,” “probable thrombus of the external iliac vein,” and 
“probable infarct due to a thrombus.” 


Table II 

Moktalitv IK Orns.VER Series Accokwkg to Classifk-ation 


type of case 

CASES 

DEATHS 

% 

I. Clironie appendicitis or interval opera- 

510 

a 

0.5 

tion 

2. Acute appendicitis nitliout perforation 

255 

0 

J.V 

S. Acute appendicitis perforated or gan- 


0 

0.0 

iTf’enous with abscess 

4. Acute appendicitis perforated with ab- 

117 

4 

3.4 

sce?s 

5. Acute appendicitis with dift'itsc peri- 
tonitis 

OO 

iO 

so.o 


It should be noted here that Ochsner realised the limitations of this 
method of treatment, as he did not ad 'oeate its use in children or in 
the aged. He observed that old people do not seem to tolerate eon- 
finmeut in bed for any length of time. He felt that the cliief reasons 
for restricting the employment of this method in childi-en were tlie 
difficulty of following .such a rigid treatment and llic lack of sufficient 
development of the onientnm to act as a protection. 

The treatment of appendicifi.s in children rer/uii-c-s a .sJiglifly diflerent 
procedure. Jlost authors-*''-” have agreed that the disease is expressed 
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of abdominal operation for other conditions. In these cases, classified 
as chronic appendicitis, the appendix was the major surgical indica- 
tion for the operation. In this series of chronic appendicitis there 


were no deaths. 

There were 143 cases of acute appendicitis which we treated hy im- 
mediate operation. The average interr’a! between the onset of sjmip- 
toms and operation was thirty-eight hours. It was our opinion that 
deferred operation was not indicated in these cases. It is unfortunate 
that many surgeons have established a rule for employing conserva- 
tive treatment based on the duration of appendicitis. This is indeed a 
mistake. Every case of acute appendicitis presents a difiierent prob- 
lem, and it is impossible to formulate a plan of treatment based solely 
on the number of hours since the onset of the attack. Some of these 
143 cases had been ill with appendicitis for four or five days. In many 
of these cases the inflammatory process in the appendix had pro- 
gressed to the gangrenous stage, and in some there was free fluid in 
the peritoneal cavity. We have always performed immediate opera- 
tion in those eases in which the appendix has only recently i-iiptiired, 
and because no attempt at localization preceded or follou^ed the per- 
foration the appendix continues to contaminate the peritoneal cavity. 
In these cases there are no adhesions and consequently no danger of 
further disseminating the process by operation. Drainage was em- 
ployed in only 5 cases in this group of 143. It is, of course, obvious 
that drainage need not be used in those eases in which the infection is 
limited to the appendix. The impossibility of draining the peritoneal 
cavity per se has been repeatedly demonstrated. In the many in- 
stances in which free exudate ivas encountered in the peritoneal cavity 
no attempt was made to establish drainage. The peritoneum, as has 
been said above, is able to withstand bacterial trauma very well in- 
deed. In most cases, after removal of the appendix, the exudate is 
absorbed and spontaneous resolution occurs. In only 1 case which 
was closed without drainage, did a residual abscess occur. This ab- 
scess became localized in the cul-de-sac of Douglas and was easity 
drained through the rectum. We liave noted, however, that in these 
cases with free peritoneal exudate a subcutaneous abscess may develop 
in the wound even though we make every effort to prevent contamina- 
tion of the abdominal wall. For tliis reason a small rubber tube drain 
IS placed in the wound just down to the fascia and is removed after 
two or three days. 


The fpie.stion of drainage has probably aroused as much interest as 
the discussion on the treatment of appendicitis. Prom a brief siirvev 
of Ibe lileralure,-'^^"-''’" the pendulum apiiears to have swmm from 
“when in doubt, drain,” to “when in doubt, don'ff drain.” Willis 
and -llora'’' briefly reviewed the opinions of earlier writers on drain 



S20 


SURGERV 


the onset of peritonitis, immediate operation should be perforiued.^s 
Deaver^s pointed out that three signals which demand immediate 
opeiation are chill, abatement of pain, and drop in temperature. 

A biief mention of the results obtained by Dearer and Magoun^® in 
5,488 appendectomies performed at the Lankenau Hospital of Phila- 
delphia for the twenty-year pei-iod ft-om 1900 to 1920 will be indicative 
of the effectiveness of this plan of ti'eatiuent. There were 327 deaths, 
or a mortality of 5 per cent, in the entire series of cases. A detailed 
analysis of the mortality for five-year periods is further evidence of 
the A’alue of the deferred method. The aA’erage mortality for the first 
five-year period from 1900 to 1905 was 10.5 per cent. ' All of these 
eases were operated upon immediately. Prom 1906 to 1909 the mor- 
tality was reduced to 5.6 per cent. Some of these cases were treated 
expectantly. Prom 1910 to 1920, ivlien all spreading loeritonitis eases 
were treated b 3 * the “regulation” method, the mortalit.v was reduced 
to approximately 4 per cent. Keyes^'^ reported a mortality rate of 7.3 
per cent in 315 cases of perforated apijendicitis with abscess forma- 
tion; whereas in 98 eases of ruptured appendicitis with diffuse peri- 
tonitis the mortalitA' rate was 27.5 per cent. Potter and Coller”- re- 
port that when immediate operation was done in cases with appendi- 
ceal peritonitis the mortalih- rate Avas 52 per cent, and 21 per cent in 
those not actually moribund on admission. By emplo.A'UJg the con- 
sei’Amtive treatment, the mortalitA' in eases ivith peritonitis has been 
reduced to S.6 per cent and to 5.6 per cent in eases with abscess. These 
statistics, together Avith those reported b.v Guerry, shoAv a decided 
reduction in mortalitA’ Avith the advent of the Ochsner method of 
treatment. 


In contradistinction to the enthusiasts'’®-^^ of the delayed operation 
manj' surgeons faA'or immediate operatioji I’egardless of the progress 
of the spread of infection or the condition of the patient. At opera- 
tion the infected region is AA-alled off from the rest of the peritoneal 
caA'ity bj- suitable placing of moist packs, and the ajjpouli.v is re- 
lAAOA’ed. Drainage is instituted AvhejieA-er it seems desirable. Among 
the adA-ocates of the immediate appendectomy may be listed Ilerriek,®” 
Nuttall,^'' Reid and co-workers.® Gile and Bowler,*® Hobier,'-' King," 
etc. They report mortality rates from 0.47 per cent to 42 poi- cent 


(Table I). 

During the period from October. 1931. to October. 1938. we Inive 
treated 303 eases of apjmndieitis. Of this uumbei’. 107 were e!a.s.sifie<i 
as chronic appendieiti.s. Jn -some of fhe.se 107 eases oilier abdominal 
or-ans were the site of pathologic ehange.s jieee.ssitating surgical treat- 
ment, but in ail of these eases the appendix was rhnmieally inllamed 
mid definitelv diseased. No mention is imnle in this series of those 
iases i.i Avhieh the appendi.v was remoA-eil ineidently dttrmg the course 
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ulcer. As concerns the postoperative condition with relation to the ap- 
pendicitis, it seemed that the patient’s progress was ,sati.sfactory. 

During this same seven-year period ive have treated 52 eases of com- 
plicated acute appendicitis by the deferred operative method. The 
average interval between the onset of sj'mptoms and operation was 
6.T days. In all of these cases we considered the conservative treat- 
ment as outlined by Ochsner the method of choice, because it insured 
the patient the best prognosis as to mortality and morbidity. In only 
1 case was the period of conservative treatment curtailed and opera- 
tion performed in an attempt to prevent the spread of a partially 
walled-off appendiceal abscess. The patient’s condition seemed to be 
growing rapidly worse and it was hoxied that extraperitoneal diain- 
age might be of some benefit. Details of this case follow : 


C.\SE 2.— H. A., wMte male, 44 years of age, carpenter by trade, first examined 
in ids home May 24, 1938, after having been acutely ill for seven days. Onset of 
illne.«s was characterized by acute diffuse abdonunal pain winch the patient attempted 
to relieve by drinking a large quantity of ice water. Tins served to increase the 
pain, and in a further attempt to obtain relief lie took several cathartics, including 
citrate of magnesia, castor oil, and Pluto water. Pain became continuously 
worse, and by the end of twelve liours became localized in the right lower quadrant. 
At this time the patient consulted a chiropractor wlio gave him several ‘'adjust- 
ments.” On May 20, 1938, tliree days after onset, the patient’s condition seemed 
worse. He was unable to eat because of vomiting and suffered from abdominal 
distention. Chiropractic treatments were continued and catharsis was again 
employed. At tlie time of our fir.<t e.xaiidnation the patient appeared desperately 
ill. There was generalized abdominal tenderness with definitely more pain upon 
pressure over the right lower quadrant, where an indefinite mass could bo palpated. 
Pefinitc abdominal distention was present, with no evidence of peristalsis, and 
marked dehydration was shown by dry .skin, parched lips and a high fever (103°). 
Tlio patient was not able to retain anything liy moufli and was restless and slightly 
delirious. He was admitted immediately to the hospital, and routine treatment for 
generalized peritonitis was instituted. Because of apparent slight improvement 
oil the following day, it was hoped that localization would occur sufficiently to make 
operation safe within a few days. On this, his second hospital day, Ids temperature 
dropped to Largo amounts of fluid were supplied intravenously, and with the 

reiluetiou of dehydration the patient was considerably more comfortable. On the 
follnwing day (third hospital day), however, his condition grew worse; abdominal 
distention ineren.scd in spite of continuous duodenal suction and his temperature 
ugum ro.so to 10;'t.4°. It was thought that dr.ainage of the localizing abscess if 
accomplished without shock, might be beneficial. A JlcBurncy incision was made 
close to the right iliac crest, the peritoneum lateral to the abscess was exposed 
and eight Penrose cigarette drains were introduced into the lateral side of the 
abscess. An enormous amount of pu.s drained away immediately, and the previous 
ircatimml was couliiiued. The patient’s condition did not improve, the tempera- 
ture continued to rise, and cm the fourth day following institution of drainage 
death ooeiirred. ® 


.\ autopsy almost the entire iioritoncal o.avity was found to be filled with foul 
Mnclling creamy pus. There were unsuccessful attempts at walUno off this nus 
in ser,,„,] q ),„ loculiited collection was in the right lower quadran't 

m the appendiceal region. This cavity was being partially emptied by the Penrod 
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age and found tJiat di'aiuag-e seemed to have no effect on flie mortality. 
From a study of 100 cases with drainage following operation for rup- 
tured and gangrenous appendicitis, they cojieluded that drainage was 
unnecessary, as it did not subtract from the mortality but did add to 
the morbidity. 

A history of catharsis was obtained in 20 eases. This history al- 
n a,i s suggests the possibility of early extension of the inflammatory 
piocess bej ond the appendix. Therefore, in cases with a liistory of 
haling taken cathartics, .special attention is directed toward differen- 
tiating localizing peritonitis from genei'alized peritoneal involvement. 
No attempt is made here to record the many variations in the types of 
symptoms exhibited by these patients, because it would seem that 
nothing I'ery beneficial could be obtained by reiterating these various 
trends of symptoms. The average duration of hospitalization jmst- 
operatively in these cases was nine days. There ivas 1 death in this 
series, an analysis of which follows: 


Case I. — H. E. S,, whife niaJp, aged 4S years, first seen at 9:30 r.jr. upon admis- 
sion to the hospital July 4, 1937, when lie eoniplained of pain and fendenioss in the 
right lower abdominal quadrant. I^ineteeu hours previously he had first noted acute 
diffuse abdominal pain which lie attributed to dietary indiscretion. -Vbout an hour 
after onset of pain he had a bowel movement, whieb he felt partially relieved hi? 
discomfort. He ate some breakfast with the result that there was rocurrrence of 
abdominal pain. He ate nothing during the remainder of the day and by evening 
liad noticed tliat the pain had become localized in the riglit lower quadrant. He 
sought the advice of a physician who sent him immediately to the hospital. Upon 
admission, diagnosis of acute appendicitis was made, and iiiiniediatc operation was 
performed. The appendix, which was found latenii to the cecum and adherent to the 
lateral abdominal wall, was purplish red in color and markedly swollen. It was 
sharply angulated in its mid-third by an adhesive band, and at this point gangrene 
was found. Considerable fluid c.xudate was present as well as plastic oxud.ate over 
the appendix and cecum. FoUoning appendectomy two cigarette Peiiro.«e drains 
were inserted. The next day Uis temperature io.«e to lO.';.-!" but immediately 
fell to 100°. On the fourth day it dropped to and on the fiftli to 00°. Drain- 
age through tile Penrose drains was moderate, there was no abdominal distention, 
and by the fourth day there nas a normal bowel movement and pa.s.wge of consider- 
able flatus. Early in the morning of the fifth postofierafive day, while the patient 
was sleeping quietly, he awakened .suddenly and vomited 100 c.c. of dark blood. 
Within a few minutes the patient wa.s eoM and claimiiy and the pulse rate, wliii-h was 
almost imperceptible, increa.sed to 1-S-l. Immediately the patient was given a blood 
transfusion of (iOO e.c. of whole blood. A Levine tube was passed ami 0.-;o 
of bloodv fluid were aspirated. Dark red fluid continued to ilraiii from the Levine 
tube ponstantlv. Coagulin was lulminislered. .W per eeiit glin-use was given lliniiigh 
the Levine tube, nnd preparation was being made for anotlier transfusion, but 
the patient died eight hours after the onset of hemorrhage, I’ermission lor autopsy 
could not be obt.ained. 


Comtiioit.—^'i^o bad jirevioiisly trealoii ibis jiatieiil tor a ilwxlennl 
ulcer If .seems most plausible to eoii.sitlfi' Iba) She low da.vs ol post- 
operative starvation .served to aeeeiitiiate liie gastric by|ieraeidify and 
become a factor in eausatiun of tliis fatal licmorrbagc from Ibe diiodemd 
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this process can he greatly facilitated. This means of decompressing 
tlie upper intestinal tract a.ssists also in relieving nausea or vomiting 
and in addition protects the intestine from the danger of excessive 
dilatation. Obviously catharsis Avill increase the spread of infection 
hy stimulating peristalsis and Avill also retard localization hy destroy- 
ing limiting fibrinous adhesions. Because nothing can be gh^en by 
mouth, fluids and electroljdes must he administered by some other 
route. Small amounts can be given hy proetoelj'sis, but Ave rely almost 
entireh' upon intravenous and subcutaneous administration. As a rule 
at least 3,000 c.e. of fluids are giA'eu daily. Almost routinely Ave use 
solutions of glucose and sodium chloride, giA'en hy intraA'enous injection. 

In the administration of fluids Ave have been guided largely hy the 
excellent Avork of Coller.®^'^''' We OAve mueh to the pioneer research 
of Coller and iladdoek, Avhose study has placed the control of dehy- 
dration on a scientific basis. In 1936 thej'®“ undertook an intensive 
analysis of Avater metabolism in the sick and found that surgical pa- 
tients lose about 2,000 c.e. of Avater by A'ascularization, and a minimum 
output of 1,500 c.e. of urine daily is necessary to insure adequate renal 
functiou. From these findings they deduced that patients AAdio cannot 
take fluids by mouth require 3,500 c.c. of fluid daily. If the patient is 
losing fluid abnormally, as in Ammiting, diarrhea, etc., proAusion should 
be made to replace this fluid loss also. They then studied a dehy- 
drated patient and found that a patient in this condition Aveighing 
GO kg. loses 3,500 c.c, of fluid. They estimated that a dehj^drated pa- 
tient should be given, in addition to the regular amount of fluid given 
a surgical patient, enough more to equal 6 per cent of the patient’s 
body Aveight, or, for a 60 kg. patient, 3,600 c.c. plus 2,000 c.c. for A'as- 
eularization and 1,500 c.c. for urine, or a total daily fluid administra- 
tion of 7,100 c.c. In discussing the type of solution to be administered, 
Coller states that a saline solution should be given to replace fluid loss 
from the gastrointestinal tract and the remainder of the fluid should 
be 5 per cent dextrose in distilled Avatei’, 

Tlie patient should be placed in the FoAvler position. We do this 
routinely to favor gravitation of the fluid exudate to the pelvis, for a 
residual abscess in the cul-de-sac of Douglas is much more readily 
diagnosed and treated than abscesses in the upper abdomen. Heat in 
some form should be applied to the abdomen. As a rule Ave use large 
hot fomentations together Avith a heat tent. If the Aveight of the hot 
fomentation causes any discomfort, the heat tent alone is used. There 
IS evidence to show that heat aids in controlling distention by de- 
creasing secretion in the inte.stine. Also abdominal pain seems to be 
relieved, at least somcAvhat. by the application of heat. Morphine 
should be given in fairly large doses. A. J. Ochsner originallv used 
morphine heeanse ho believed it splinted the boAvel. It has beeirshoAvn 
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drains. In the center of this large abscess the nppcntii.v iras found. It ivas 
completely gangrenous and had partially sloughed away. A considerable amount 
of pus was collected in the subphrenic and subhepatic areas. All the loops of 
small intestine were matted together with plastic exudate, and upon separation 
of these loops collections of pus were found. A large collection of pus almost 
equal in size to that on the right was found in the left iliac fossa. A large 
cul-de-sac abscess was continuous with the abscess on the right. Another 
significant finding was a beginning empyema of the left pleural space. Anatomic 
diagnosis established at autopsy was ruptured gangrenous appendicitis, general- 
ized peritonitis with multiple localized collections of pus in the peritoneal cavity, 
hydrothorax, and early empyema of the left pleural cavity and parenchymatous 
degeneration of the lir-er. 


Comment. TJiis ease represents Unit nnfortuuate eircumstauee in 
tyhich, after partial localization of an appendiceal abscess, fiirtber 
peritoneal spread ensues. It did not seem desirable to operate upon 
this patient when he was first seen, although some localization was 
present. Drainage was tindertaken in a desperate effort to overcome 
the evident spreading of the original appendiceal abscess. The almost 
unbelievable e:s:tent of suppuration in the peritoneal cavity as seen at 
autopsy leads one to wonder why the patient lived even a few hours. 

In all of these 52 eases delaj' had ensued before consulting ns. 
Many had been treated injudiciously with cathartics and other home 
remedies. In eveiy case the infection had extended beyond the ap- 
pendix, and each one presented an individual problem as to treatment. 

As a rule the defensive forces operatii'e in tlie peritoneal cavity are 
at least partially successful in walling off an acutely inflamed appen- 
dix before perforation occurs. The omentum migrates to surround the 
inflamed viscus and fibrinous adhesions quickly form, A definite 
degree of localization, therefore, usually exists at the time perforation 
occurs. If these cases are first seen after perforation and at the begin- 


ning of localization, we believe that great harm will be done by im- 
mediate operation. If given an opportunity, complete localization wfil 
follow and resolution will even occur in mai}y eases. If, however, tlic 
patient is seen oulj^ a few lioiu’s aftei* rupture of the appendix into 
virgin peritoneum, immediate operation is done, as has been stated 
above. If this same type of case is seen later after localization is be- 
ginning conservative treatment .should be instituted. Conservative 
treatment of appendiceal peritonitis is indicated in those <'a.seK seen 
"too late for an earl 3 ^ operation and too eaidj' for a late operation. 


By conservative treatment of appendiceal peritonitis, attempt is 
made to assist the ph.vsiologic response of the peritoneum in limiting 
tlie spread of the infection and favoring localization. Xornially, ees.sa- 
tion of intestinal peristalsis will occur, and treatment .-an best be 
directed toward promoting this physiologic reaction. TJic presence of 
vomitin- and rever.se pori.slalsi.s n-snally .serves to empty the tipper 
intestinal tract. By duodenal drainage with a j.erlorate.l eatl.etei. 
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The performance of a primary eecostomy has been aclTocated by a 
number of surgeons for many years.”’ In many of these difficult 
cases in which we found that, in spite of continuous duodenal decom- 
pression by the ^Yangensteeu suction, the terminal ileum, cecum, and 
ascending colon Avere markedly distended, Ave liaA’e frequently inserted 
a catheter through the appendiceal stump after remoA’al of the ap- 
pendix. This eecostomy does not prolong the operation at all. We 
routinely remove the appendix by using tlie iiiA'ersion AA’ithout ligation 
technique.'^’^ This is the method that A. J. Oehsner introduced at the 
Augustana Hospital, and Ave haA'e found no occasion to A’ary the tech- 
nique. By this method the mesoappendix is first grasped with forceps, 
diA'ided, and then ligated AA'ith fine catgirt ligatures. Next, a purse- 
string suture of silk on a fine needle is introduced so as to include an 
intramural branch of the appendicular artery. This is accomplished 
by starting the purse-string suture from one side of the mesoappendix 
and passing it doAvn to and including the submneosa, and bringing it 
out on the opposite side of the mesoappendix. The suture is then re- 
inserted in exactly the same manner, thereby fonning a loop around 
a segment of the cecal wall adjacent to the mesoappendix. This loop 
encircles any intramural branch of the appendicular artery and, after 
tightenuAg the loop sufficiently to occlude the artery, the pxu’se-string 
suture is continued around the ceciUAi in the couA’cntional manner. 
Next, three Oehsner clamps ar-e applied to the base of the appendix, 
and, after AAmlling off the area AA'ith moist sponges, the appendix is 
diA’ided betAA-eeu the upper and middle forceps. We XAse a scalpel to 
section the appendix. There aa'ouUI be some adA’antage in using the 
thermocautery, but at the present time the type of anesthetic gas em- 
ployed so frequently prcA'cnts the use of the cautery that AA-e haA’e con- 
tinued to folloAA- A. J. Ochsner’s example of using only the scalpel. 
After the appendix is sectioned, a sponge is used carefully to AA'ipe off 
the small amount of secretion on tlie middle forceps. The middle 
clamp is then remoA’cd and the crushed tip securely grasped AA’ith a 
pair of plain tissue forceps. Traction is then made upAA’ard on the 
fixed end of the purse-string suture and upAA’ard traction is also made 
on the coral Avail by grasping the tenial band Avith a toothed tis.sue 
forceps at a point opposite to the mesoappendix. Tlie remaining 
Oehsner damp is then removed and the stump of tlie appendix in- 
verted into the lumen of the cecum by pushing it doAA-nAvard AA’itli the 
smooth tissue forceps. The purse-string suture is draAvn tiglitly a.s 
the (issue forceps is gently freed and AvithdraAvn. At this point,' if a 
eecostomy is to be done, a 2*2 F catheter is passed through the lumen 
of (lie inverted stump and the punse-sfring suture tied securely A 
second purse-slriim suture is tlieu placed and the stump inverted fur- 
ther. This teelmiiiuc of eeeo.stomy (Figs. 3-4), which was used in 35 
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coiiclush'ely, liowevei-, botli cJijjieallr anti experimentally'^' that mor- 
l^liine does not retard peristalsis but is beneficial because it increases 
tile tone of the boAvel and prerents excessive dilatation of tlie intestine 
with its conconiitajit intramural eonipression of the vessels. 

It IS a great satisfaction to observe the change in the patient’s con- 
dition soon after conservative treatment is instituted. Abdominal dis- 
tention diniinishe.s, nausea and vomiting subside, pain deerease.s, the 
pulse iniprove.s, and the fever becomes lower. As localization pro- 
gi esses, usually a palpable mass can be outlined. Optimum time for 
opeiation must be chosen. Operation too earl.v will disseminate in- 
fection from an imperfectly localized absces.s, and operation too long 
dela 3 'ed maj’^ in a few eases allow intraperitoneal rupture of a localized 
abscess. Frequeiitl 3 ' localized peritonitis mai* subside spontaneous!}'. 
With the formation of an abscess, howei'er, evidence of a septic proc- 
ess continues. The leueoe 3 'te count decreases but still remains above 
normal. Fever continues but is usually very slight except for an 
afternoon elevation. Drainage of the abscess is indicated and carries 
a veiy good prognosis. Unnecessaiy manipulation in an attempt to 
remove the appeudi.x should be avoided. If the abscess has been well 
localized and gentle handling pi’aeticed, it is generall 3 ' possible to re- 
move the appendix without disseminating the infection. With but 4 
exceptions in this series of 52 cases, tlie appendix was removed at the 
primai’ 3 ' opeimtiou. In 3 of these cases the patient returned in a few 
months for an interval appendectom}', and the other jmtient died. 
The type of ineisioji employed depended for the most part upon the 
site of the appendiceal abscess. We have found that the pararectus 
incision with a retraction of the rectus muscle medially allovs ade- 


quate exposure of the right iliac fossa with a minimum destruction of 
important structures of the abdominal wall. This t 3 ’pe of incision was 
used most frequeuth', although the McBurney incision was used in 5 
instances. In addition to the limitation of exj)osuie atfoidcd b} tlie 


McBurney incision, we believe that drainage is liampeicd somcuhat 
bv this gridiron t 3 'pe of incision. Upon opening the peritoneal cavil}’, 
utmost care is maintained to prevent soiling of uninvoived peritoneum. 
Tiiis is best accomplislied by adequate e-xposure and the earelul })lac- 
ing of gauze packs. Before opening tlie abscess the wound edges 
should be protected likewi.se to avoid undue coJitamination of the ab- 
dominal wall. With one exception Penrose drains wei-e used. The 
incision is closed veiw ]oo.seIy with interrupted sutures, and in a few 
iustaiices in which it was deemed advisable to clo.se the abdominal ni- 
ci.sion little or not at all, iodoform gauze was placed .iust down to the 
peritoneum to prevent a herniation of intestine through the inm.smn. 
This m-iuze was not used as a drain in any way and was removed alK-r 


twenty-four hoiir.s. 
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The performance of a primary ceeostomy has been advocated by a 
number of surgeons for many years."* In many of these difficult 
eases in which we found that, in spite of continuous duodenal decom- 
pression by the Wangensteen suction, the terminal ileum, cecum, and 
ascending colon were markedly distended, we have frequently inserted 
a catheter through the appendiceal stump after removal of the ap- 
pendix. This ceeostomy does not prolong the operation at all. We 
routinely remove the appendix by using the inversion without ligation 
teclinique.^^ This is the method that A. J. Ochsner introduced at the 
Augiistana Hospital, and we hai-e found no occasion to vary the tech- 
nique. By this method the mesoappendix is first grasped with forceps, 
divided, and then ligated with fine catgut ligatures. Next, a purse- 
sti'ing suture of silk on a fine needle is introduced so as to include an 
intramural braneh of the appendicular artery. This is accomplished 
by .starting the purse-string suture from one side of the mesoappendix 
and passing it down to and including the submncosa, and bringing it 
out on the opposite side of the mesoappendix. The suture is then re- 
inserted in exactly the same manner, thereby fonning a loop around 
a segment of the cecal wall adjacent to the mesoappendix. This loop 
encircles any intramural braneh of the appendicular artery and, after 
tightening the loop sufficiently to occlude the artery, the purse-string 
suture is continued around the cecum in the conventional mamier. 
Next, three Ochsner clamps are applied to the base of the appendix, 
and, after walling off the area with moist sponges, the appendix is 
divided between the upper and middle forceps. We use a scalpel to 
section the appendix. There would he some advantage in using the 
fhermocautery, bnt at the present time the type of anesthetic gas em- 
ployed so frequently prevents the use of the cautery that we have con- 
tinued to follow A. J. Ochsner ’s example of using only the scali^el. 
After the appendix is sectioned, a sponge is used carefully to wipe off 
the small amount of secretion on the middle forceps. The middle 
clamp is then removed and the crushed tip securely grasped with a 
liair of plain tissue forcc]is. Traction is then made ripward on the 
fixed end of the pnrse-string suture and upward traction is also made 
on the cecal wall by grasping the teninl band with a toothed tissue 
forceps at a point opposite to the mesoappendix. The remaining 
Oclisiicr clamp is then removed and the stump of the appendix in- 
verted into the lumen of the eoeum by pushing it downward with the 
smooth tissiio forceps. The purse-string suture is drawn tightly as 
the tissue foreeps is gently freed and withdrawn. At this point, if a 
eecostomv is to he done, a *22 F catheter is passed tlirough the lumen 
of tiie iiiYerted stump ami the pur.se-string suture tied .securely. A 
seeoml purse-striug suture is then placed and tlie .stunqi inverted fur- 
ther. 'I'his technique of ceeostomy (Figs. 1-4), which was used in 35 
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eases, is very simple and provides a serosal tract mJiich quickly closes 
upon removal of the ceeal catheter. The tip of the catheter is directed 
either into the eeeinn or through the ileocecal valve into the tcnninal 
ileum, the choice being' established by the indication for decompres- 
sion. This catheter is brought out through the abdominal vail by 



Fig. 1. — Appendiceal stump Inverted ivitliout ligature, jnirsc-string s\iture tigliteneil 

slightly but not tied. 



Fig, 2. — Catheter being pu.«he<l tiirough lumen of Invrrti'tl r^timif*. 


jiieaiis of a siiiiil! stiih vinind ti-hieli is s« jtlaeeil tb.il liiv hvad of ilic 
ceoiiiii lie.s easily agniii.sl the pi>iiil of e.vit ol the ciitbefer. '1 lironcii 
tiii.s catheter noniial .saline sohition is injeefetl at hoiirlv inl-TvaK. Jty 
injecting saline, an ojiening in the catheter is as.snrcd, and. as a jiarl 
of the solution viH siphon an-ay. ilrainage of fe-al (nal.vial and gas is 
faeilitated. It is gratifying to nnie the alisciiee of distmiin.ii tvii.-n 
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this type of cecostomy is used. The cecal catheter is removed nsuallj 
after ten davs (the average interval mas 10.6 days in our senes) I 
use, however, does not replace duodenal suction, as tins is emplojed 

c oiicomitaiitly . 



Fig. 3.— Catlieter in cocum. first jwrse-string suture being tied. 



VivT. -J. — S<*conci iHirsc-string suture tictl. Dotted outline sho^vs alternate position of 

catheter in ileurn. 

Areording lo Paine and ‘Wangensteen,’- Ward, of San Fraiiciseo, 
was njiparcntly tlie first to treat postoperative distention hy employ- 
ing the principle of continuous suction in eoimoetion with the in-lying 
dwovlenal cuthelcr. Tliey’- state, however, that Westermann'’’ and 
Kuppis'" more than twenty-five years ago fir.st advocated the use of 
the duodenal ttihe in the treatment of distention of peritonitis. The 
genei-id teehni(ine of employment which has been described by Wang- 
ensteen and Puine’Tii is fairly simple-. A small duodenal catheter of 
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tlie Lerhie trpe is passed flirough the nose into the stoiiiaeJi. A simple 
water siphon exerts constant suction {about 75 e.e, of water). Per- 
forations are carried back on the eatlieter for about ten inclms, wliieh 
provide for shnnltaneous suction of both the stomach and duodeiunu 
when the tip of the eatlieter enters the duodenum. This prevents fur- 
ther vomiting. 

1 ostoperative treatment is essentially a continuation of the eon- 
seiwative treatment used preopera tivcly. The pitticut is placed in the 
Fowler position or is turned to the right side if this best facilitates 
drainage. Adequate doses of morphine are given, and attention to 
water balance is observed, cliiefly by the use of intravenous solutions 
of glucose and sodium chloride. As a rule heat in the form of a heat 
tent is kept constantly at^plied to the abdomen. The average duration 
of the postoperative hospital stay was 25.3 days. There were 3 deaths 
in this series of 52 eases of perforated acute appendicitis. An analysis 
of 1 has been given above and discussion of the other 2 cases follows: 


C.VSE 3, — tv. J., white male, tO years of age, truck driver. Two day.s prior to 
admission the patient developed a “.stomach-ache'’ characterized hy a dull, dragging 
pain across flic abdomen. The ingestion of some pills resulted in nausea and vomit- 
ing. Tlie following day the pain localized in the right lower qnadnint. The 
patient no longer vomited but sufl'ered abdominal di.stention. I’juui admi.s.sion 
Jan. 25, 3932, the patient wa.s placed on routine con.servntive treatment for three 
days. At this time tliore .seemed to be .siiflieicnt evidence of localization to war- 
rant operation. Accordingly, on the third lio.spitnl day an operation wa.s per- 
formed. The appendi-K was gaugrcnoiis, fdled witli pus, and surrounded by omental 
and peritoneal adhesions. There wa.« eoiisidcrnldc free jms and free llnid in the 
abdomen. Appendectomy with primary ccco.stomy was done and two cigarette 
drains were inserted. Following the operatimi, the patient’s temperature rapidly 
rose to I0S°, his pnl.so became weaker, and he o.vpired on the afternoon of the first 
postoperative day. A’o autop.sy wa.s permitted. 

Coiniiicut. — Thi.s cii.se ctiiiie to operation too soon and shimhl have 
been treated comscrvatively for a longer period of time before operatio!). 
When at opcratioii it was seen tliat there was imitleijiiiife localization of 
the iidlammatory {troce.ss. iiothiiigr .should have heeii done c.vccjit the 
sijnple insertion of drains. Considerable free lliiid coiUaiiiiiig plastic 
exudate was seen in the jieritoiieal cavity, and this alreadv exist iug' 
diffuse peritonitis was made more virulent by dissemination ol the 
infeetiou from the appemJieeaJ absee.s.-,. 


.j. c. Q.. an o!.->c male, at years of age, .■hvin. iao, a.lmitt.-.i lo (lie 

hospital .Tune 1-’. I!':'.."). When the patient ill one uo. l. prei . he i/i. night 

he laid :i ■•cold in his ..timiach." Iliiriiig the ilfnc-- he coai/daoo'd of oao-.-a aa.l 
anorexia', and cou.-eriuenlly ale very Iillle. For .•nn-t.par.oa he foot,- a ••phy-.o-" 


pill dailv. .Midomitiai exatitinafion upon adnii-sion rereah-d a itin 


oraagi' iti the 
davs. operation 
wa’licd olT in the right 


•‘I/*' >tf fill 

-ight lower -niadf.am. .\ffer corj-crwiti w trcaliiici.t for I«„ 
was p'-rforiacd. -S large iijijieioheeal al.-e,-. ,ia- fomo! nell 
hiwi-r <j trad rant. The aj-p-ndiv. e.lti'-h oa^ hiri.-e. .iw.Jhi;, 
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and gangrenous, was removed and a catheter was inserted into the cecum through 
the appendiceal stump. Six cigarette drains were inserted into the appendiceal 
ahsce.ss. Boutine postoperative treatment was instituted. The patient’s im- 
mediate po.stoperative condition was good. On the first postoperative day the 
patient was doing rather well and there was no distention. On the second post- 
operative day the temperature became normal and the patient’s condition ap- 
peared excellent. During the night of the third postoperative day, the patient had 
a chill, developed chest pains, became dyspneic, and had marked tachypnea and 
a nearly imperceptible pulse. The temperature ro.se at once to 102°. Coarse 
rales could be heard over the entire chest. The patient was placed in an oxygen 
tent and digitalis was given intravenously. Cyanosis became noticeable in spite 
of oxygen. By the fourth postoperative day the temperature had reached 10.1.6°. 
The pulse rate varied from 110 to 160. The heart was irregular, consolidation 
was evident in the bases of both lungs, and respiration was labored. Pulmonary 
edema increased and on the sixth postoperative day the patient died. 


Comment . — This obese patient was an elderly alcoholic who developed 
a diffuse bronchopneumonia with rapidly increasing pidmonary edema 
and cardiac failure. Unfortunately autopsy was not allowed, hut 
clinically it seemed that the abdominal condition was definitely im- 
proving at the time of onset of the pneumonia. 

During the corresponding period of time represented by our series, 
there were treated at the Augustana Hospital 3,771 cases of appendi- 
citis (Table III). Of this total number, there were 83 deaths, a mor- 
tality of 2.2 per cent. It is interesting to note the coincidence that the 
mortality percentage exactly corresponds to the percentage cpioted 
by A. J. Ochsner in 1904 from the Augustana Hospital. The highest 
percentage of these deaths occurred, as would be expected, in acute 
appendicitis and in particular in those cases with perforation. There 
were 23 (19 per cent) deaths in this group. In general, the Augustana 
Hospital series parallels our series. It would be difficult to express 
an opinion concerning the extent of preoperative preimratiou in all 
of those which reriuired delayed treatment. It would undoubtedly be 
found that a few wore operated upon prematurely and incompletely 
prepared. In general, however, most of these patients were treated 
conservatively and with the exception of some modifications received 
routine Ochsner treatment. It is favorable to note the lowest per- 
centages were met in 1937 and 1938. idore adequate supervision and 
more careful preoperative prcpai-ation may accompli.sh a still further 
lowering of the mortality. 


Of the 105 cases of acute appendicitis in our serie.s, 143 ea.scs 
had immediate operation and 52 patients were treated by the de- 
ferred operation. In the series treated by immediate oiienition tliere 
was 1 death, a mortality <,r O.CO per cent. In those ca.ses that were 
operate.1 upon at once, the infection in nearly every case was limited 
to the appendix. In a few cases extension had occurred so recently 
that no adhesions had forim-d. In the series treated by deferred oper;,- 
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the Levine type is passed through the nose into, the stomaeh. A simple 
water siphon exerts constant suction (about 75 c.c. of water). Per- 
foiations are carried back on the catheter for about ten inches, which 
provide for simultaneous suction of both the stomaeh and duodemnu 
when the tip of the eatlieter enters the duodenum. This prevents fur- 
ther A’omitiug. 

Postoperative treatment is essentially a continuation of the eon- 
seinative treatment used preopei'afii’cly. The iiatient is placed in the 
Fowler jiosition or is turned to the right side if this best facilitafi'.s 
drainage. Adequate doses of morphine are given, and attention to 
water balance is observed, ehiefi.v by the use of intravenous solutions 
of glucose and sodium chloride. As a rule heat in the form of a heat 
tent is kept constantly applied to the abdonien. The average duration 
of the postoperative hospital stay was 25.3 days. There Avere 3 death.s 
in this series of 52 cases of jierforated acute appendicitis. An analysis 
of 1 has been given above and discussion of the other 2 cases follows: 


Case 3. — tt', J., white male, 40 years of age, tniclc driver. Two days prior fo 
admission the patient developed a "stomach-ache” cliaractorized by a did!, dragging 
pain across tlio abdomen. Tiio ingestion of some pills re.snlted in nausea and vomit- 
ing. The following day the pain localized in the right lower quadrant. The 
patient no longer vomited but suffered abdominal distention. Upon admission 
Jnn. 25, t032, the patient was placed on ronfiiie conservative treatment for three 
days. At this time there seemed to be siiflieienf evidence of locnlizafion to war- 
rant operation. Accordingly, on the third hospital day an operation wa.s per- 
formed. The appendix was gangrcnou.s, tiJIcd with pus, and surrounded by omental 
and peritoneal adhesions. There wa.s considerable free piis and free fluid ia the 
abdomen. Appendectomy with primary ceco.stomy was done and two cigarette 
drains were inserted, following flie oiieration, the patient’s temperaluro rapidi.v 
rose to lOS", his pulse became weaker, and lie c.xpired on the afternoon of tlie first 
postoperative day. Mo autopsy was permitted. 


Comment . — Thi.s cuse catnc (o operation too soon and .sJioiilil liavc 
been treated coti.sei'vativeiy i’oi' u longer period of time before operation. 
When at operation it Ava.s seen that fiiere was iiiadcqnatc loealizatimi of 
the inflammatory process, nothing should have been done e.vcepl llie 
.simple insertion of drains, ('onsideral)lc free fluid coiiUiiiiiiig jtlastie 
exudate was seen in tlie jreritoneal cavity, tind this tiireiidy existing 
diffuse peritonitis was mtide more viriiieiit hy dissemiiiatioti oi the 
infection from the appendieeal ahseess. 


Ca.sc Q.. an «bcM> male. Ci year.-^ of aye, elc t n.-.an, o.I.nitt.Mi t<t (Iro 

iiosnitn) .tiim' 12 , U'.'!.''. " Iwn tln> paliciil h-r.-iinr ill cti.- n. cl, pr.-i ioii-h , la' llamnlo 

he had a ••cold in bis stomarli." D.irin:: the ill«e,-s be plained of a.aa-e.a and 
anorexia, and .a.n-eqnently ate very little, for e.uet.pal.oa be loob a ••pb.vo, -' 
oill dailv .ViKlomin.ai .•vaadaafioa upon .adiai-som reieab-d .a aia- I e- -i/e .. aa 

oraaee in Ibe nubt lower .pmdraot. .After eoa-er^alne Ireatae-al lor lao 
”.,„.r.,tioa wa- performed. .V barm- app.-adieeal at.-.-- aa- foio.d .f 
Sn-d idt'in the riebt loner .p-lran,. Tf... app-adir. ubaeb aa- b.r.a-, .a.dea. 
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tion, there were 3 deaths, a mortality of 5.7 per cent. These were all 
seen “too late for earlj’ operation.” In all but 1 case in this series 
dramage was used. In 4 eases the appendix was not removed at the 
primary operation. In the series of 195 cases of acute appendicitis 
there was a mortality of 2.05 per cent. Contrary to the usual sex dis- 
tribution there were more females than males in our series (106 and 
89 respectively). The 4 deaths in our series occurred in men, a mor- 
tality of 4.5 per cent. The oldest patient with acute appendicitis was 
72 years old and the youngest was 5 years of age. The greatest num- 
ber of patients was in the second, third, and fourth decades, there 
being 59, 50, and 31 patients in these respective groups. There were 
19 patients in the fifth decade, 3 of whom (aged 41, 46, and 48 years) 
died, a mortality of 15.9 per cent. In all, only 4 patients in the seventh 
decade were seen, and 1 of these died (a mortality of 25 per cent). 
The average leueoeytosis met with in our series of acute appendicitis 
was 17,500 (15,200 in simple acute appendicitis and 19,900 in ruptured 
appendicitis). The red blood cell count was not remarkable, as would 
be expected, the average being 4,571,000. In the cases with simple 
acute appendicitis the average maximum temperature was 99.8°, with 
6.3 days being the average febrile period; whereas, in the cases of 
acute ruptured appendicitis the aA’ei’age maximum temperature was 
102.5° with an average febrile period of 19.2 days. This difference in 
febrile reaction in these two groups emphasizes somewhat the definite 
variation in the severity of the disease. In the more severe manifesta- 
tion of the disease, a need for adequate exposure made us favor the 
use of a muscle retracting right rectus incision. In those cases treated 
by delaj'ed operation, a hIcBurney incision was used onlj^ 5 times. 
One of these patients died as detailed above. A right rectns incision 
was made in the 3 other patients Avho died after being treated by 
delayed operation. 'Wlien immediate operation is indicated, we have 
a tendency to favor the IMcBurney incision unless we anticipate a need 
for more than the usual exposure. Consequently, we have used the 
McBurney incision in 78 of the 143 cases of this series. In this im- 
mediate operation series the 1 patient wlio died had a right rectus 
incision. 

C-OJIIIENT 


\Vc liavo reported this series of eases observed during the past 
seven-year iieriod in order to review our results from the conservative 
treatment of acute appendiceal peritonitis. These results seem en- 
couraging enough to .iustify the continuation of this tvpe of manafm 
ment. From a review of the 4 deaths occurring in this serie.s i^is 
probable that 1 of them resulted from inadequate preoperative prena 
ration. 1 bis was undoubtedly due to misjudging the de-ree of loeili 
zation present. It is reasonable to believe that this ca^e could have 
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tion, there ivere 3 deaths, a mortality of 5.7 per cent. These were all 
seen “too late for early operation.” In aU but 1 ease in this series 
drainage was used. In 4 cases the appendix was not removed at the 
primary operation. In the series of 195 eases of acute appendicitis 
there was a mortality of 2.05 per cent. Contraiy to the nsnal sex dis- 
tribution there were more females than males in our series (106 and 
89 respectively). The 4 deaths in onr series occurred in men, a mor- 
tality of 4.5 per cent. The oldest patient with acute appendicitis was 
72 years old and the youngest was 5 years of age. The greatest num- 
ber of patients was in the second, third, and fourth decades, there 
being 59, 50, and 31 patients in these respective groups. There were 
19 patients in the fifth decade, 3 of ivhom (aged 41, 46, and 48 years) 
died, a mortality of 15.9 per cent. In all, onlj' 4 patients in the seventh 
decade were seen, and 1 of these died (a mortality of 25 per cent). 
The average leucocytosis met with in onr series of acute appendicitis 
was 17,500 (15,200 in simple acute appendicitis and 19,900 in ruptured 
appendicitis). The red blood cell count was not remarkable, as would 
he expected, the average being 4,571,000. In the eases with simple 
acute appendicitis tlie average maximum temperature was 99.8°, with 
6.3 days being the average febrile period; whereas, in the eases of 
acute ruptured appendicitis the aveimge maximum temperature was 
102.5° with an average febrile period of 19.2 days. This difference in 
febrile reaction in these two groups emphasizes somewhat the definite 
variation in the severity of the disease. In the more severe manifesta- 
tion of the disease, a need for adequate exposure made us favor the 
u.se of a muscle retracting right rectus incision. In those cases treated 
by delayed operation, a i\IeBurney incision Avas used only 5 times. 
One of these patients died as detailed aboA-e. A right rectus incision 
was made in the 3 other patients Avho died after being treated by 
delayed operation. When immediate operation is indicated, Ave have 
a tendency to favor the JIcBurncy incision unless avc anticipate a need 
for more than the usual exposure. Consequently, Ave haA’e used the 
lIcBurney incision in 78 of the 143 cases of this series. In this im- 
mediate operation series the 1 patient Avho died had a right rectus 
incision. 

COMMENT 


We have i-eportcd this series of cases observed during the past 
seven-year period in order to revicAv our results from the conservative 
treatment of acute appendiceal peritonitis. These results seem en- 
conra-ring enough to justify the continuation of this Iatjo of manage- 
ment. From a review of the 4 deaths occurring in this series iTis 
prolndde that 1 of them resulted from it, adequate prooperafive 'nrena 
n.t .on. 1 ins was undoubtedly due to misjudging the degree of ocili 
zat.on present. I, is rca.sonahle to believe that this ea.se could Im^' 
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beeii saved by avaitiiig fm-tlier localization before operation or by 
limiting tlie procedure to simple drainage. One death (II. A.. Case 2) 
occurred ivlien a partially localized appendiceal abscess spread fur- 
ther, to cause a very extensive suppurative diffuse peritonitis. It is 
difficult to see how any type of treatment could have altered the out- 
come in this case. The other 2 deaths were caused by factors other 
than those directly due to apiiendieitis and might be expected to occur 
in any group of surgical eases. 

In oui sei'ies, as in nearly all other reports, the cases presenting the 
most difficulty in treatment were neglected eases that had received 
cathartics. As of course would be expected, many complications were 
encountered. Pylephlebitis occurred in 1 case and was the most seri- 
ous complication met with in the patients who recovered. In 2 cases 
there was a rupture of a localized appendiceal abscess. One of these 
patients died. These complications will be completely discussed in a 
paper now in preparation. 

Departure from routine Ochsner treatment consisted only in minor 
refinements in therap.v. The introduelion of duodenal drainage popu- 
larized by 'Wangensteen has been of great benefit in the treatment of 
abdominal distention so frequently encountered in complicated ap- 
pendicitis. Ceeostomy done at the time of operation has seemed to 
have been of furtlier help in a few of the most de.sperate cases by aid- 
ing in the decompression of the lower small intestine, cecum, and 
ascending colon. JIaintaining the fluid intake of these patients is 
more readily aeeomplished at this time than when Ochsner originall.v 
advocated this plan of treatment. We believe that far from being 
discarded the Ochsner treatment should receive further consideration 
and evaluation. If such is done, we feel certain that a more universal 
adoption of this plan of management will he made. 


SUMMARY 


1. A series of 303 case.s of appendicitis are herciji pi-esented. 

2. Ill 195 cases of acute appemUeitis the jn-inciples of the Ochsner 
treatment were employed. 

3. A jjlea is made for a review of the conservative treatment of ap- 
pendiceal peritonitis. 

4. In our series of 303 ea.sc.s there were 4 deaths, a mortalily of 1.3 
per cent. 
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ACUTE APPENDICITIS, SIMPLE AND COJIPLICATED 


A Critical Analysis of 1,010 Cases Treated at the 
Robert Packer Hospital 


George W. Hawk, j\I.D., and Keith W. Woodhouse, M.D., Saa’Re, Pa. 

(From the Fohert Packer Hospital) 


I N AN editorial in The American Journal of Surgery for Aiignst, 1935, 
Guthrie expressed the ox^inion of thoughtful surgeons that most 
reported grouped statistics on appendicitis meant little because they were 
all-inclusive and varied deiiending jjvincipally upon the number of 
chronic, acute clean, or even seeondaiy cases included in the series. 
It is evident that on a careful surgical service there will be only an 
occasional accidental death in those cases where the pathology is 
limited to the appendix per se. However, in the remaining cases in 
which the pathology has spread through perforation to the stage of 
local peritonitis, spreading or diffuse peritonitis, or abscess formation, 
the mortality will be necessarily high. It is by a careful study of these 
cases that the merits of various treatments and the skill of surgeons 
may be evaluated. 

There have been several recent reports in which an honest attempt 
has been made to state a mortality in these complicated ease.?. The 
figures have been high. It is in the spirit of self-analysis that we are 
reporting a study of 1,010 cases of acute appendicitis handled on the 
surgical service of the Robert Packer Hospital during the five-year 
lieriod from June 1, 1932, to Jlay 31, 1937. Two hundred and sixty-six 
cases with the diagnosis of subacute appendicitis and 279 chronic cases 
operated upon during this period are not included. In an attempt to 
aid diagnosis, certain statistical compilations regarding symptomatol- 
ogy and findings in this group of cases are also reported. 

Connell has recently suggested that for statistical study acute ap- 
pendicitis eases be analyzed according to the following classification: 


Acute 


[ Nonperforated 
^Perforated 


r Abscessed 
1, Peritonitis 


Local 

Diffuse 


Following this classification the.se 1.010 cases Jiiny be subdivided as 
shewn in Table 1, R is evident that le.ss than 20 per cent of tlie ca.scs 
\n tiio senes make up the group of perforated ca.scs in which, as will be 
shown, most of the mortality falls. 


Prchspnsiuy Pacfor.s.—lleforc proceeding to a discussion of the mor- 

predisposing factors of appendicitis and its 
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Table 1 


Gekeral Gkoupino 





xu.mbek 

OP cases 

percentage 

OP SERIES 

Nonperforated 

821 1 

(Acute 

(J70 

60.33 

14.P5 

(81.2S%) 


! Gangrenous 

151 

Perforated 

189 1 

Abscessed 

G8 

6.78 

(18.72%) 

Local peritonitis 
Diffuse peritonitis 

111 

10 

10.95 

0.99 



Total 

1010 

100.00 


complications and some information concerning the sj-mptomatoiogj' of 
these eases are to be considered. 

Affe. Altliougli appendicitis may occur at any age, it is known to 
have its highest incidence in the “teens.” As stated by Deaver; 

The susceptibility of j'oung persons to ajjpendicitis is mainly due to 
the abundance of Ij'mphoid tissue and the tendency to infection of all 
tymphoid tissue during adolescence and to the dietary indiscretions 
that are the privilege of j'outh.” The average age for the series, cal- 
culated on a basis of 960 cases in which age was given, is 23.8 years. 
The average for simple acute eases is 21.6 years; for gangrenous, 27.7 
years; for abscessed, 28.13 years; and for the local and general peri- 
tonitis group, 29.6 years. With an ijjcrease in the severity of the 
disease, there is an increase in the average age. Of jnore interest is 
the increased proportion of patients in the extremes of life; i.e., 6 
years or under and 50 years or older in the complicated groups as 
compared to the simple acute cases as shown in Table U. 

Tabie II 


Ixcwexce in E.xtremes op Life 



TOTAL 

XO. CASES 

KUMBER 

0 YR. AND 
VN’BEB 

PERCENTAGE 
6 YR. AND 
UNDER 

AVU.ArUER 

50 YR. AND 
OVER 

PEHCEXTAOE 

50 YR. AND 
OVER 

Acute 


11 

1.71 

29 


Gangrenous 

134 

6 

4.48 

19 

14.18 

Abscessed 

6S 

6 

S.SO 

13 

24 

19.11 

Perforated with local 
diffuse peritonitis 

or 116 

4 

3.45 

20. "0 


This tendency is shown even more elearlj' by graphs based on the 
five-year age groupings. The curve in simple acufc cases reaches a 
high at 16 to 20 years and is very low in 0 to 5 and 51 idiis groupings. 
In the complicated cases, including gangrenous appendiciti.s, the height 
of the curve is, of course, between 11 and 20 years, but tlie cin-ve 
starts at a higher level and is maintained at a higher level in the older 

age groupings. ,. . . , 

^^ 3 - ^ilost reported series give a higher ineidenee of appendicitis in 

the male than in the female. This is true in our .series which ineliide.s 
529 males and 481 females. Deaver has einpliasized the importance of 
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the better blood supply in the female afforded by the appendiculo- 
ovarian artery. This anatomic difference may be of even more sig- 
nificance in determining what happens to the patient who develops 
appendicitis. 

Table III 
Sex Grouping 



MALE 

FEMALE 

Acute 

311 

359 

Gangrenous 

102 

49 

Abscessed 

43 

25 

Perforated 

73 

4S 

Total 

529 

481 


It Avill be noted from Table III that the eases progressing to gangrene 
and perforation were predominantly male. Ten patients iii the series 
had diffuse peritonitis, 9 of these ivere males. Of the 21 deaths in the 
series, 13 were males. It is likely that this greater tendencj’ for males 
to develop complications is due not alone to anatomic differences, bnt 
also to a greater tendency to procrastination in seeking medical aid 
and continued physical exertion in the presence of developing ap- 
pendicitis. 

Seasonal Incidence . — It has seemed in the work of this clinic that 
there is some difference in the number of eases of appendicitis seen in 
the different seasons. The monthly incidence of cases is given under 
the diagnosis in Table IV. 

It is shown that there is a definite increase in cases in the spring 
and summer. The total number of 531 cases from Slarch 1 to Sept. 1 
as compared with the 465 cases from Sept. 1 to Jlarch 1 shows an 
increased incidence during the warm months of about 15 per cent over 
the fall and winter. 


Table IV 

Seasonal Incidence 


MONTH 

ACUTE 

GAXGlJENOrS 

ABSUESSF.I) 

PERFOPATED 

.lanuary 

05 

(i 

5 


Kobruarv 

57 

10 

9 

11 

March 

57 

18 

4 

10 

April 

G4 

13 

10 


May 

GO 

12 

,3 

L 

.1 une 

75 

10 

2 

11 

.Tuly 

42 

14 

9 

35 

August 

50 

14 

10 

16 

Srptonilior 

48 

12 

4 


Octol)er 

.18 

15 

4 


Xovomher 

Deot*mb(*r 

55 

55 

0 

12 

o 

0 

0 


*'~0 151 (is 


TOTAL 

S7 

S9 

94 

82 

104 

SO 

90 

71 

SG 

70 

GO 

1,010 


Ihis coincides with the greater prevalence 
devs during these sciisons. and in the absen 
this will be assumed to be the eaii.se. 


of ga.strointestinal disor- 
ec of a better explanation 



840 


SURGERY 


TABIiE V 


Seasoxal GKOurjxG 

iiNCLUSIVE JfOXTHS 

number 

OP CASES 

March-ATay 

J une-August 

2(j5 ) 
2S0 j 

515 

Sep tember-N o veaiber 

007 ) 


December- February 

23s| 

1«5 


Laxatives. Iii reeeut j’ears tJie profession, and in more recent years 
the public, liave been jnade cog'iiizant of the role of laxatives in iiiereas- 
iug the complications of appendicitis. Despite this fact, a careful liis- 
tory bi’ing's out the information that a large percentage of even the 
most recent cases in the series had laxatives. In this series 560 case 
histories gave definite informatiou as to cathartic admiuisti’ation ; 293, 
or over 50 per cent, had had one or more doses of laxative. The 
pioneer work of Bowes in publicity is certainly not in vain, but his 
message should be broadcast over the land. Even more tragic is the 
notation oeeasionally seen, “his physician gave him a laxative.” 
Table VI brings out the fact that, whereas ojily 43 per cent of the 
simple acute eases had cathartics (in specified records), 60 per cent of 
the gangrenous had laxatives, and in eases in which the pathology had 
extended be 3 'ond the confines of this organ over 74 per cent had had 
laxatives. In other words, comparing the number of cases with laxa- 
tive intake to those without in the simple cases, the ratio is 3:4; 
whereas in the perforated eases it is 3;1,- or tlie proj^ortion of per- 
forated cases having laxatives is in the ratio of 4:1 as compared with 
the simple acute eases. This onJ.v further confirms the opinions al- 
readj' expressed that cathartics remove Nature's splint on the intesti- 
nal tract and increase dramatically the number of cases which go on to 
perforation. 

Table VI 


L.axative Ixcibexce 


TVPE or CASE 

LAXATIVE 

NO 

LAXATI'VE 

iVor 

SPECIFIED 

PER CENT 
SPECrnED WITH 

laxatht; 

Acute 

us 


322 

13 

G.aagrenous 

54 

36 

61 

60 

Abscessed 

37 

10 

21 

7S 

Local peritonitis 

IS 

lit 

44 

72 

Diffuse peritonitis 

6 

- 


75 

Total 

293 

267 

150 

52 


Time Front Onset to Perforation . — Undoubtedly another most impor- 
tant factor predisposing to conij)lications of appendicitis is the increa.sed 
time between tlse onset of s.vmptonis and the operation. This is borne 
out in this stnd.v. Table Vll deiiioiist rates that the complicated cases 
were the ones with a longer average time between onset and operation. 
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The average time for the cases with eoiifinecl pathology, i.e., acute and 
gangrenous, was about 36 hours. The time for perforated cases was 
figured with the exclusion of those cases in which delayed operation 
or no operation was performed, so the difference between 51 and 36, 
or 15 hours, is delay time pure and simple. 


T.\ble VII 


Tijie Untii, Opeeatiox 



NO. OF CASES 
■WITH TIME 

On^EN 

AVERAGE 

TIME 

LONGEST 

TIME 

SHORTEST 

TIME 

Simple acute 

G48 

36.92 hr. 

250 hr. 

3 hr. 

Gangrenous 

144 

33.00 hr. 

240 hr. 

3 hr. 

Ab.'cessed 

G6 

13.1 days 

35 days 

30 hr. 

Perforated with local or 
diffuse peritonitis 

98 

51.0 hr. 

144 hr. 

5 hr. 


In this series this delaj' of 15 hours is the critical time during which, 
in the average case, perforation took place. The figures in the ab- 
scessed cases do not represent delay time in their entirety, sinee most 
of these patients ivere treated eonseiwatively for a time to further 
localize the abscess. However, the time between onset and admission 
to the hospital was necessarilj’^ long, because at the time of admission 
it was considered that Nature had already, in part at least, walled off 
the infectious process. 


SYMPTOMATOLOGY 


It miglit be of some value in a review of a series of this size to 


analyze the common symptoms of appendicitis and its complications. 
Denver states that: “Pain, tenderness and rigidity are the three car- 
dinal symptoms of appendicitis; they are usually associated with 
vomiting, fever and leueocytosis.” In this study the variables which 
could be most accurately evaluated from the charts have been con- 
sidered. This includes the position of onset pain, admission tempera- 
ture, leueocytosis, and differential. No attempt to analyze the degree 
of pain has been made because it is subjective and a statement of its 
quantify is not wholly dependable. No analysis of tenderness and 
rigidity has been made, not because they are not important, for they 
are most important, but because their CA'aluation introduces a personal 
equation and is likely to be inaccurate unless the same surgeon exam- 
ined each patient, which was not the case. 


The point of onset of pain is given by most authors as epigastric or 
periumbilical. This may be classical but by no means invariable. The 

I'r'fr' vT.fx tabulated form 

( l.iblc Mil) ns noted by the pliy.sician talcing the liistorv. As would 

be expcctml. there is no .significant difference between 'the eases as 

regard point of onset pain and ultimate pathology, since the ca.ses all 
start, as acute appendicitis. 
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Table VIII 


Orset Paijt 


POSITION OF O.N'SET 

AGUTK 

GANGKKXOUS 

ABSCESSED 

PEKFOKATED 

TOTAli 

Epigastric 



■■Ksum 


■KCTI 

Generalized 

lOf 

3a 

15 



Biglit side 

30 





Left side 

0 

0 

0 

1 


Eight lower quadrant 

244 

3f 

S 

19 


Eight upper quadrant 

5 

1 

o 

0 

■H 

Left lower quadrant 

2 

2 

0 



Umbilical 

56 

18 

4 



Upper abdominal 

9 

0 

3 

1 

IS 

Lower abdominal 

39 

15 

8 

14 

76 

Not given 

10 

0 

... 1 

4 

21 

Total 

670 

151 

OS 

BGggiBi 

1,010 


The largest number of patients, about 30 per cent, gave the point of 
onset pain as the riglit lower quadrant. About 27 per cent gave the 
classieal epigastric pain and 18 per cent stated the original pain was 
generalized, with onl}- about 8.5 per cent periumbilical. 

The sequence of pain-vomiting is pathognomonic of acute appendi- 
citis, but vomiting is by no means constant. In tlie simple acute cases 
only 47 per cent had nausea and vomiting. An additional 33 per cent 
had nausea without vomiting. It is significant, however, that with 
increasing severity of the pathology present there was an increasing 
number of patients who had vomiting as a s,vmptom, increasing to i2 
per cent in eases of local peritonitis and 80 per cent in cases of dif- 
fuse peritonitis; 54.1 per cent of the entire series vomited. 

Fever is a variable sign. It may be stated that a high fever usuallA 
indicates a serious condition, but the converse is by no means true 
Average temperatures would seem, from this study, siginficant and 
roughly an index to the pathology, since the average m sin'P C acute 
cases v^as 99°; whereas, with gangrene the average was 99.44 and 
rose in abscess and peritonitis cases to above 100.5° ; the large range 
between the highest and lowest temperatures 

a range of almost 8° for the series, shows the variabdih of this , • 

Leueoeytosis is also variable and a treacherous sign at tnnes because 
of the unwarranted reliance placed in it by some men. Here again the 
averages in this series are typical, .showing an inereas.ngdy high count 
with hicreasing pathology, the average ranging from l_.0o/ Icucoc.', es 
in the simple acute eases to 17.728 in the cases of d.finse pcr.ton. 
Here a-ain, however, the range is .so great m mises with compaiab c 
mtholo'^^v that one is forced to conclude that it is of value on y as one 

lead to disastrous re.sults. 
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iklany consider the differential count of especial significance as an 
indication of the severity of the infectious process. TVithout doubt it 
may be said that it is less often misleading than the total count, but 
when occasional patients are seen with definite gangrene of the ap- 
pendix and a polymorphonuclear percentage of 48 or a perforated case 
with 55 per cent polymorphonuclears it is evident that the differential 
is not “fool proof” either. On the average, however, the percentage 
of polj'moriihonuclears will increase dependent on the severity, of the 
process; this was borne out in our average figures. 

In the experience of this clinic by far the most dependable .sjmiptom 
as to degree of infection is the severity of pain, and the most reliable 
sign is tenderness over the appendix. Usually tenderness will be 
found in the right lower quadrant in the vicinity of McBurney’s point, 
but occasionally, in a low-lying or retrocecal appendix, tenderne.ss is 
best demonstrated on rectal examination, because the palpating finger 
here comes in closest proximity to the involved organ. 


JIOETALITY 

It is difficiilt to comprehend that in spite of new diagnostic aids, in 
spite of better trained surgeons, in spite of more meticulous technique 
and increased accessibility of hospitals, the mortality in appendicitis 
has been increasing for thirty years; but such is the case. Vital statis- 
tics, carefully compiled by the census bureau and life insurance com- 
panies, have shown a small but progressive rise in the mortality from 
appendicitis year by year. This is the fact that makes any critical 
analysis of cases worth while ; this is the fact that stands as a chal- 
lenge to each present-day surgeon ; this is, as Eoj'ster has so aptly 
dubbed it, “the tragedy of appendicitis.” 

An honest effort has been made in this study to determine the 
pathologic condition present and responsible for the deaths which 
occurred. This mortality study is not made to flatter the “ego” of 
this clinic group, although the figures are comparatively good, but to 
point out the types of eases in which tlie deaths are occurring as a 
stimulus to more thoughtful care of these patients. 

In the five-year period analyzed, 1,010 cases were diagnosed as acute 
appendicitis, .simple or complicated. 'With few exceptions this diag- 
nosis was cheeked by operation or nccrop.sy. In this series there were 
21 deaths, a gross mortality of 2.08 per cent. That this figure means 
little has been stressed, therefore it will be “broken down.” There 
were 070 simple acute cases and 151 gangrenous eases. This gives a 
total of 821 cases in which the jwoec.ss was limited to the appendix 
per se; m this group there were 3 deaths, or a mortalitv of 0 365 ner 
eent 11, e remainin-. ISO eases iuehule the perforated ones with local 

peritonitis, general peritonitis, or a walled-otf appendiceal abscess 
the pntholog,- hn.l cNIcndcd be,v„.„] ,],» 
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dix, tliei'e were 18 deaths, a laortality of 9.52 per cent. A further 
analysis of mortality as to pathologic process present is presented in 
Table IX. 

Table IX 


Mortality in Belation to Pathology Present 


TYPE OF CASE 

TOTAL 

NDMBEa 

NUMBER 

Op 

DEATHS 

ilORTALITY 

IK 

TER CENT 

Acute 

ero 

1 

.15 


Gangrenous 

151 

2 

1.32 


Abscessed 

68 

5 

7.14] 


Perforated with local peritonitis 

111 

7 

0.30 

9.52% 

Perforated with diffuse peritonitis 

10 

6 



Series 

1,010 

21 

2.0S 



The one death in the simple acute eases was in an ohese girl, 17 years 
of age, with Frdhlich’s sjmdrome who developed bronchopneumonia 
and peritonitis postoperatiTel}^ Both gangrenous cases developed 
postoperative intestinal obstruetion, one having also a pelvic abscess. 
Of the patients with appendiceal abscesses, 3 died following drainage 
of the abscess, 1 died of pei-itonitis following the secondary appendec- 
tomy, and 1 died without operation. Of the 7 deaths in the patients 
with local peritonitis, 4 progressed to diffuse peritonitis postoperatively 
and 1 died without operation. The 6 deaths in the diffuse peritonitis 
group are self-explanatory. 

It is of interest to compare these figures with other statistics re- 
ported in the literature. It is impossible to tabulate all of this in- 
formation in comparative form because of the varying classifications 
used, therefore several reported series will be discussed briefly. 

Bancroft recently reported a group of 350 cases from the Fifth 
Avenue Hospital, New York City. There were 15 deaths. There were 
no deaths in 129 eases showing no adjacent peritoneal reaction j 5 
deaths, or 3.3 per cent mortality, in 148 cases with free fluid ; a mor- 
tality of 4.3 per cent in 46 cases of abscess ; and 100 per cent mortality 
in 8 cases of diffuse peritonitis. 

Christopher and Jennings reported, in 1932, a group of 1,138 cases 
from Evanston Hospital with 47 deaths. Mortality in 955 nonper- 
forated eases was 1.78 per cent ; in 183 perforated cases, it was 16.39 
per cent. 

In 1934 Keyes reported a series from Barnes Hospital, St. Louis. 
The mortality in 246 simple acute cases was 2.44 per cent; in 193 
abscessed eases, 6.22 per cent; and in 56 ruptured eases with peri- 
tonitis, 19.64 per cent. 

Schullinger reported an eighteen-year group, 1916-1933, at Presbj- 
terian Hospital, New York City. His mortality in simple acute cases 
was 0.59 per cent in 1,175 ease.s. In 630 eases with no gross perfoia- 
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tion, but fibrin on the appendix and some peritoneal exudate, probably 
comparable to our gangrenous group, the mortality Avas 1.9 per cent. 
Mortality in 571 abscesses ivas 10.5 per cent. In 329 cases of diffusing 
peritonitis the death rate Avas 17.02 per cent, Avhile in 25 eases of 
generalized peritonitis it Avas 88 per cent. 

Recently, King of Binghamton, N. Y., reported 364 acute cases com- 
prising those operated in the years 1929 to 1930 and 1934 to 1935. 
In 248 uncomplicated cases there AA'as but 1 death, or a mortality of 
0.4 per cent. Cases of acute local peritonitis carried a mortality of 
7.5 per cent; the 32 appendiceal abscesses, 12.5 per cent; and for 17 
cases of diffuse peritonitis, 52.9 per cent. The group mortality in the 
complicated series Avas 15.5 per cent. 

Among the series reported A’ery recentlj' is one by Totten, from the 
UniA’'ersity of Southern California ; one by JlcClure and Altemeier, from 
Ford Hospital, Detroit ; and one by Kirtley and Daniel, of Vanderbilt 
University, NasliA’ille, Tenn. The California series had a mortality 
of 4.2 per cent for 7,651 acute cases. The mortality in 6,607 non- 
perforated cases Avas 0.78 per cent and for a group of 1,251 perforated 
cases from July, 1921, to July, 1935, Avas 23.5 per cent. Ford Hospital 
reported a total percentage of 10.4 deaths in 252 perforated cases. 
This included 55 cases of local peritonitis AA'ith no deaths ; 115 appen- 
diceal abscesses, of Avhich 4.2 per cent died ; and 65 cases of general 
peritonitis and 15 cases of general peritonitis plus abscess, AAuth mor- 
talities of 21.5 per cent and 46.6 per cent respectiA’ely. Kirtley and 
Daniel reported 308 operated cases of perforated appendicitis AAnth a 
mortality of 16.3 per cent; 4.2 per cent in 118 cases of appendiceal 
abscess, 8.1 per cent in 87 ca.ses of local peritonitis, and 36.9 per cent 
in 103 eases of spreading or generalized peritonitis. 

It is OA'ident from only a glance at these figures that they are not 
entirely comparable. It is clear that since the percentages of diffuse 
peritonitis cases and local peritonitis cases A'ary so in respect to the 
total of perforated appendices A-arying criteria are being used for 
classification. There are only tAA'o comparable figures common to most 
of these serie.s and these are the total mortalities for the acute cases 
and the mortalities for the perforated appendiees ineluding abscesses, 
local and general peritonitis. These figures are presented in Table X. 


TRK\T.AtENT 

It has been the practice in this clinic to operate upon all cases diag- 
nosed as acute npimndieitis nonpcrforated or upon those in Avhich 
perforation is thought to have occurred recently, as emergencies. This 
is Avithout doubt in many cases an unnecessary precaution but cer 
tainly. in a large group of cases, it saves many from passin- into the 
compheated group fraught Avith a much higher mortality. For a 



g46 


surgery 


T^ysLE X 


Cojipaeative SIortalitv 


TOTAL 

SERIES OF t VCUTE 

_ CASES 

Bancroft 550 

Schullinger 2,730 

King 364 

Christoplier-Jennings 1 13S 

Totten r^Gol 

McClure and Altenieier 
Kirtlej- and Daniel 994 

Authors' series 1,010 


MORTALITY TOTAIi JtORTALITV 

PEK PERFOnATED PER 

oekt cases cekt 


4.2 

5.7 

925 

15.2 

5.2 

lie 

15.5 

4.13 

1S3 

10.3.0 

4.2 

1,251 

23.5 


S52 

10.4 

5.14 

308 

10.3 

2.0S 

189 

9.52 


number of years, Dr. Donald Guthrie, chief of our clinic, has been a 
staunch advocate of tlie Ochsner conservative treatment of those pa- 
tients who have had perforations several days before being seeti and 
who show a high fever, fast pulse, and abdominal distention. It is 
in these cases of developing or diffusing peritonitis that we feel the 
patient is given his best chance by means of Wangensteen drainage, 
Fowler’s position, heat or ice to the abdomen, adequate inti'avenous 
chlorides, and physiologic rest of the intesthial tract by frequent ad- 
ministration of morphia. Beekman has pointed out the fact that in 
infants radical ti-eatment is indicated despite diffusing peritonitis be- 
cause of the inability of the small child’s omentum and abdominal 
viscera to wall-off infection. In cases which have begun to localize 
an abscess when first seen, there can be little doubt of the treatment 
to be followed. These patients are treated conservatively until the 
temperature and pulse have receded and localization is complete. At 
this point they are drained and the appendix remoi'ed only if acces- 
sible. If the organ is not removed, the patient is strongly advised to 
return for secondary operation in six weeks to two months. 

It is of interest in this connection that, of the 67 cases of appendiceal 
abscess operated upon in this series, it was deemed wise to remove 
the appendix in onlj^ 15, or 22 per cent, of the cases. Of the remaining 
52 patients, 38 subsequently returned for secondary appendectomy. 
Of the 15 patients from whom the appendi.v was not removed primarily 
or secondarily in this cliiiie, it seems likely that a good proportion 
have subsequently been induced or forced by further infection to have 
it retnoved at some other institution. 

The surgeons of the Guthrie (’linie have been slow to abandon the 
operation of enterostomy in complications of appeinlieitis because of 
the belief founded on experience that it .still saves lives in certain cases 
doomed in spite of the yeoman’s service rendered in many cases by 
Waimensteen dccomju-ession. That it is not Jiecessary to resort to it 
so often as previously is not only admitted hfft aftc.stcd to. In this 
series enterostomy was resorted to in 10 cases, or pi-aclitmlly 1 per 
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cent of tlie series. This ivas complementary at the time of original 
operation in 6 eases and secondary, tlii-ee to six days postoperative, 
in 4 cases. That the operation ivas of value is evident when we con- 
sider that 50 per cent of these distended, critically ill patients recovered. 


Table XI 
Enterostomies 


TYPE CASE 

COMlMiE- 

^rt'^•TARY 

SECONDAPA’ 

XITMBEU 

DIED 

PEFv CEN'T 
PIED 

Giingrenous 

0 

o 

2 

100 

Ab?ce.s?ecl 

3 

0 

2 

GG ' ■ 

Perforated 

O 

o 

2 

1 

20 

Total 

G 

4 

5 

50 


Drainage . — In recent years the old dictum “when in doubt, drain” 
has become “when in doubt, don’t drain.” In accord with this trend 
we have found in the more recent eases of this series a decreasing 
number of drained cases, especially in the gangrenous cases and early 
perforations. 

Table XII 
Drainage 


type of case 


TOTAI. NUMBER PER CENT 

NUMBER BRAINED DRAINED 


Acute 

070 

5> 

1.3 


Oiingrenoup 

lot 

37 

24.7 


Abscessed 

OS 

00 

100.0 

(2 operated upon 

Perforated with locnl 

lit 

St 

73.0 

twice; 1 not 
operated upon) 

peritonitis 

Perforated with general 

10 

•» 

<> 

30.0 


peritonitis 

Total 

1,010 

100 

10.7 



It Avill be seen by Table XII that less than 20 per cent of all the cases 
were drained; 73 per cent of the perforated cases were drained and 
about 25 per eent of the gangrenous cases. 

As.'iociatcd CondHions and Coniplicaiions . — A number of associated 
eonditions were present in cases of this series. Many ivere incidental 
eoiulitions which bore no relationship to the primary condition and 
influenced it little. A few will he mentioned which may be of sig- 
nificance. Acute tonsillar infection was present in 5 cases. Some have 
felt eoe.Nisling tonsillar infection to he .significant in etiology; its infre- 
tiuoney in this series proves nothing. Six patients in thr.series were 
diabetics. Xo deaths occurred in these cases, proving the safety with 
winch acute surgery may he done in diabetics when careful] v mana-ed 
’regnaney ivas present in 3 acute eases which were operated upon 
M.thout mortality t„ fetus or mother. Three of the patients were 
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tuberculous and 10 of the female patients bad coexisting salpingitis. 
Two had Meckel’s diverticula, asymptomatic and discovered aceideubnily. 

The more important and frequently occurring complications are 
summarized in Table XIII. 


Table Xlir 

Complications in Belation to Pathology Present 


COAirLICATIOX' 

ACUTE 

CAXORE- 

xous 

AB- 

SCESSED 

LOCAI* 

PERt- 

TOXITIS 

DIFFUSE 

PERI* 

TOMTIS 

TOTAI. 

Postoperative peritonitis 

J 

1 

3 

5 


10 

Postoperative intestinal 
obstruction 

0 

3 

0 

0 

0 

s 

Pelvic abscess 

2 

0 

4 

3 

1 

10 

Pneumonia 

1 

1 

0 

1 

2 

4 

Atelectasis 

1 

0 

0 

0 

0 

1 

Pulmonary embolus 

0 

2 

0 

2 

0 

i 

Wound abscess 

O 

5 

1 

2 

0 

n 

Hemorrhage 

2 

0 

a 

0 

0 

3 


Spreading peritonitis postoperatively accounted for most of the post- 
operative deaths in the local peritonitis gi-oiips and in the appendiceal 
abscesses as well as the one simple acute ease which ended fatally and 
one of the gangrenous. The incidence of other complications is also 
of interest. Intestinal obstruction occurred in 5 patients and 10 had 
pelvic abscesses. Pulmonary complications were infrequent and only 
4 cases of embolus with 1 death occurred. Eleven wound abscesses 
occurred. 

SUMMARY 

A series is presented of 1,010 consecutive cases of acute appendicitis 
seen on the surgical service of the Guthrie Clinic and Itobert Packer 
Hospital during the five years from June 1. 1932, to May 31, 193/. 
During this period there were 21 deaths, including nonoperated as 
well as operated cases. This gave a group mortality of 2.08 per cent 
for acute appendicitis in this clinic. Eighteen of these deaths were in 
the 189 cases in which the appendix had grossly perforated, a niortality 
for this group of 9.52 per cent. The mortality in the 10 eases earefiilly 
selected which had general peritonitis on adini.ssion was GO per cent. 
These figures were compared with some other series recently reported 
in tlie literature. 

As an aid to diagnosis, certain predisposing factors, age. sex, and 
seasonal incidence, were analyzed as well ns the relationsliip of cathartic 
intake and postponement of treatment to development of complica- 
tions and mortality. Certain symptoms and signs, including flie inci- 
dence of natisea and vomiting, position of onset of pain, fehrilc reac- 
tion leucoeytosi.s, and ditTcrenfial count, were analyzed and although 
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average findings were found to be typical in each type of pathology 
the. variability was found to be great. 

Treatment was discussed, stressing the value of early operation in 
the nouperforated cases and early perforated cases but the advantages 
of delayed operation in late perforated and diffuse peritonitis groups, 
as well as in cases of localized axopendiceal abscess. Drainage of cases 
and enterostomy as a complementary and secondary procedure in 
selected cases were analyzed. It ma 3 ’’ be stated here in relation to 
treatment that almost without exception the McBurney incision was 
used as operative approach in these cases. 

Finally, associated conditions and the complications occurring post- 
operativelj^ were listed and discussed. 


COXCLUSIONS 


1. The age group in which appendicitis most frequently occurs is in 
the five-year period from 16 to 20 j-ears of age. It may occur, how- 
ever, at anj' age and the incidence of complications, i.e., gangrene and 
perforation, is higher proportionatel 3 ' in the ages before 6 and after 
50 years. 

2. The male is more frequently afflicted and is more likehv to have 
the infection go on to complication than the female. 

3. Some seasonal variation in the incidence of appendicitis exists. 
The incidence is about 15 per cent greater in the spring and summer 
months than in the fall and Avinter months. 


4. The principal predisposing factors to comiAlications of acute ap- 
pendicitis are the administration of laxatives and dela3' time betAveeu 
onset of disease and surgical treatment. 

5. The symptoms and signs of appendicitis, although folloAA'ing aA'er- 
age trends in relation to the scA'crity of the pathology present, vaiw 
markedl3' in eases Avith the same pathologA' iiresent. We belicA'e 
tenderness OA-er the appendix to be the most reliable sign. 

G. HIortiditA- of tliis series was analyzed and found to compare favor- 
ablA- Avitli other series recenth" reported. 

7. We believe our favorable mortality to be due to early emergency 
treatment of all early eases of acute appendicitis Avith conservative 


treatment of localizing abscesses and certain severely ill late eases of 
perforation Avith local or difi'nse peritonitis. We belicA'e the use of 
the lileBnrney incision is of value in loAvering mortality because of 
the accessibility of the appendix and diminished trauma to boAvel and 
unlikelihood of spreading infection Avhen perforation has already oc- 
curred. The close coordination in this clinic between the intern 
fellow, and full-time senior staffs in carrying out preoperatiye opera’ 
live, and postoperative treatment has certainly been a factor in main- 
tanung a faA’orablo inortalitA’ rate. 
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S. Mie use of drainage material is decreasing on onr service al- 
though drainage is still used in niau 3 - cases of perforation and, of 
couise, in treatment of appendiceal abscess. Drainage is being used 
infrequentlj" in gangrenous nonperforated cases even when cloud}* 
fluid is present. 

9. Enterostomy is still a useful opej'atiou in some badly distended 
patients who do not respond to Wangensteen deflation. 

10. Diffuse pei'itonitis is the usual cause of death in acute appendicitis. 

11. An appeal is made to other groups to aual}’^ze their eases in re- 
spect to the pathology present, since group mortality figures mean 
little and it is only by such a “break-down" analysis that one can 
arrive at any conclusions as to the value of any method of treatment 
in the cases which have progressed to perforation with its attendant 
high mortality. 
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NONDEAINAGE IN COMPLICATED APPENDICITIS 

Eeview of 109 Consecutive Cases 

Frank "W. Pickeel, M.D., Brewton, Ala. 

A GENEEAL reviev' of the literature has convinced me that no 
dogmatic statement on the question of drainage in appendicitis 
can he made hy a study of the literature. The old dictum, “If you 
are in douht, drain,” seems more and more in the past few j^ears to 
he replaced in the minds of some .surgeons by the contrary principle : 
“If in douht, don’t drain.” Having this in mind, I wish to contribute 
my results with nondraiuage operative treatment in a consecutive 
group of 109 cases of appendicitis complicated with peritonitis or 
rupture. I hope that in the future many such contributions may 
crystallize a uniform opinion on this controversial .subject. 

JIORTALITT OP APPENDICITIS 

The average mortality for appendicitis of all kinds from American 
and European clinics is about 5 per ceut.^ It is well known to all 
surgeons that the so-called “clean” cases of acute appendicitis have 
a negligible mortality, but the more serious cases, or the old so-called 
“drainage group” where the pathology no longer remains within the 
peritoneal coat of the appendix,- according to most writers on the 
.subject, carry a mortality of from 10 to 25 per cent or more, exclud- 
ing the eases of localized abscess. 

Guthrie- in an editorial says our attention should he only on those 
eases of appendicitis in which the pathology no longer remains within 
the appendix and terms those cases “appendicitis with complications.” 
He ventures the opinion that the conservatii'e measures of treatment 
should show a far lower mortality, hut he does not state exactly what 
he considers the conservative measures to be. 

Kehl and Eentsehler'’ in their series of 126 such serious cases had 
a mortality of 12.6 per cent. They practically routinely used drainage. 

HaggaixF in 379 eases of ruptured appendices reports a mortality 
of 5 per cent and in 186 cases of generalized spreading peritonitis with 
gangrenous perforation, 24.7 per cent. In 1,650 less acute eases his 
mortality was 0.72 per cent. He quotes other authors with somewhat 
the same figures on mortality. 

NONDRAl.VAGi; TREATMENT AND MORTALITV 

Spivack' states that some surgeons, notably, Carl A. Meyer of 
Cl^o. in gangrenous appendicitis or if free pus and fluid have been 

Ilfccivf'vl for publication, December 21, 193S 
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8. The use of drainage material is decreasing on our service al- 
though drainage is still used in many eases of imrforatiou and, of 
course, in treatment of appendiceal abscess. Drainage is being used 
infreqiieutly iu gangrenous nonperforated cases even when cloudy 
fluid is present. 

9. Entci’ostojnj' is still a useful operation in some badly distended 
patients vho do not respond to Wangensteen deflation. 

10. Difliuse peritonitis is the usual cause of death iu acute appendicitis. 

11. An appeal is made to other groups to analyze their eases in re- 
spect to the pathology present, since group mortality figiu’es mean 
little and it is only by such a “break-doum” anal 3 ’'sis that one can 
arrive at any cojielusiojis as to the value of any method of treatment 
iu the eases ivhich have progressed to perforation with its attendant 
high mortality, 
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“A foreign body, such as a drain, has been shown to lower the 
natural immunitj’' of the peritoneum against infection. (This would 
uidicate that drainage is a menace rather than a help.) 

“Drainage causes teiuporaiy loss of the normal defensive peritoneal 
fluid. 

“There is a longer and more stormy convalescence because of the 
added pathologic changes caused by the foreign body, resulting in 
partial obstruction, ileus and increased peritonitis. 

“An intra-abdominal drain through an infected wound attracts and 
harbors all the dependent suppuration of that wound. The profuse 
purulent discharge from such a drained wound arises primarily from 
suppuration in the wall and not from within the cavity. The depth 
of such a drainage tract therefore collects suppuration from the ab- 
dominal wound, and hence the intra-abdominal infection surrounding 
the drain is aggravated. 

“There is a high incidence of early and late postoperative herniae. 

“Necrosis from the pressure of the drain has been the cause of many 
fecal fistulas and fatal hemorrhages. (There was only one fecal fistula 
in the 1,000 cases, a ease in which drainage was employed.) 

“Drainage has increased the incidence of secondary intra-abdominal 
abscesses in the series." 


REITEW OP CASES 


Tabulated as Table I are 109 consecutive cases presented b}* myself. 
These cases have been operated upon in the past 4% years of practice. 
They are all of my cases in which at operation local or geuei-alized 
peritonitis Avas found present. No cases of this classification wei'e 
excluded. Excluded from this series were all “interim appendices” 
or appendices removed while doing some other operation, all localized 
appendiceal abscesses drained, and all acute appendices in which the 
inflammation was confined within the appendix. Three-fourths of 
these 109 cases were found in the age group between 15 and 40 years 
There were 49 males and 65 females. 

The cases are divided into three main groups. In the first group are 
those cases in which at operation a local peritonitis about the appendix 
was present as evidenced by acute inflammation of the appendix and 
fresh adiiesions of omentum or small gut to the appendix. The appen- 
dix in such eases was partially or totally gangrenous with pus around 
It. This group comprises 70 cases, obviously the cases that came to 
operation earliest. The mortality in this group ivas 0. None of these 
cases were drained though many times at operation doctors assistiim 
or looking on advised drainage. Only 12.9 per cent of these cases had 
taken purgatives. 


Th, Bro„|. of i-a,™ tot,, led 30 and ,vcrc llioac ,vitl, spreadiu- 

or amend, ml 
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foluicl in the {ibclominal cavity, close the peritoneum by suture and 
then drain the rest of the anterior abdominal vail or close it com- 
pletely, depending on the gravity of the hifection. Their opinion is 
that the peritoneum will take cai'e of the infection and if it cannot 
take care of it itself no drains mill saA-e the patient. 

Thoiek states that at the Cook County Hospital in Chicago some 
surgeons of the staff often omit drainage and obtain excellent results. 

Willis and Mora^ in a study of 100 ruptured or acute suppuratiA’e 
eases of appendicitis with only one fatality and a study of the litera- 
tuz’e conclude; “Drahiage after opei'ation for ruptured or gangrenous 
appendicitis does not subtract from the mortality but does add to the 
morbidity.'^ Their ovn study of 100 eases demonstrates the compara- 
tive safety of closing the abdomen Avithout drainage folloAving opera- 
tion for acute suiApuratiA’e apijejidicitis. 

Potter® belicA-es a loAAmr znortality in acute clilfuse peritonitis fol- 
loAA'ing acute appendicitis is faA'ored by employment of suitable means 
to preA'ent ileus, for Avhieh he recojiimends pitressin; but he also 
emphasizes early operation Avith remoA’al of the appendi.x, minimal 
drainage of the peritoneal caAuty, and adequate amounts of Avater, 
salt, and glucose to supply fluid and chemical deficiencies. 

In the IdSff Ycarhooh of General Surgery^ it is stated that at Uti’ccht 
in Holland the less frequent use of drainage in acute appendicitis does 
not appear to have had unfavorable influezice on mortality and on the 
other hand has shortened the postoperative hospital stay. But. it is 
also stated that the decreased mortality is due to earlier operation. 

In the 1937 Yearbook of General Surgerg'^^ Cafritz advises nondrain- 
age in appendiceal peritonitis and presents lAvenfy-fiA’e cases in Avhich 
nondrainage Avas successfull.A' carried out. 

Ehodesi j,i j-evicAving 1,000 conseentiA-e cases of acute appendicitis 
at a San Francisco Hospital gives Sgares shoAA-jjig decidedly less 
mortality in cases nondrained as compared AA’ith those drained. In 32 
cases of gangrenous nonperforated appendicitis that AA’cre flrained, the 
mortality Avas 9 per cent and in 224 later cases of the same kind not 
drained the mortality AA-as 0.0 per cent. In 89 gangi-enous perforated 
cases that AA-ere drained the mortality AA-as 10 per cent. Avhilc in 113 
later cases of the same kind that Avere not drained (he mortality aa-os 
only 2.4 per cent. They .state that for several years Oiey have av('rtcd 
all intra-abdominal cases drained in peritonitis. Perfovitted ulcers, 
traumatic injuries of the gastrointestinal and genitourinary tracts arc 
closed Avithout drains. It is only in the chronic. aa-c1) AA-alled-off 
abscesses that they .still use <lrains. They .state tiie case against drain- 
age in peritonitis as folloAvs; 

'"“Within a fcAA- hours the drain eca.scs to act other tlian as a foreign 
body AA-hieh is Availed off by adhesions. 
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I do not believe iu tbe delayed treatmeut, especially iu rural or small 
town practice. In all of the cases but one the appendix was removed. 
The abdomen was opened by a right rectus or right paramedian in- 
cision. I believe in long incisions especially in these types of appen- 
dices as thej^ are often misplaced and are hard to find unless there 
is adequate exposure. Thorough abdominal exploration is impossible 
through a McBurney incision and any enlargements of it will injure 
the abdominal wall greatly. McBurney himself did not advise its use 
in acute eases. 

The onlj’’ departures from usual operative procedures in these eases 
were as follows: 

1. First was the method of locating the appendix after the abdomi- 
nal cavity was opened. The operator stood on the left side of the 
patient and had the assistant stronglj’- retract the right rectus muscle 
with its underlying fascia and peritoneum laterally and slightly ante- 
riorly. While the assistant did this, the operator pushed in a moist 
abdominal pack on top of the omentum and intestines and with this 
“crawled” over the intestines and omentum to the ileocecal region 
where he located the appendix by direct vision. In introducing this 
pack and “crawling” over it to the region of the appendix and then 
leaving it in situ until after the appendix was removed, further con- 
tamination of the abdominal cavity was averted more completely than 
iu any other method that I have ever Iried or found in the literature. 
This pack caught all spill or contamination. It was not removed until 
all operative manipulation around the appendix was over and all 
mopping out or suction was completed. 

2. Ligation of the appendix was practiced and none in this entire 
series was purse-stringed or inverted. This was time saving and was 
never regretted. In nearly every case the ligated mesoappendix was 
tied to the carbolized stump of the appendix. 

3. No drainage was used, with the exception of four earlier cases. 


PRE- AND POSTOPERATITO CARE 

As all eases were operated upon at once after the diagnosis was 
made, there is little to say about preoperative care. Postoperatively, 
all cases were given water, salt, and glucose by hypodermoelysis or 
infusion and all food and liquids by mouth were withheld until it was 
believed the peritoneum had cared for the infection and normal per- 
istalsis could safely be re.started. This period varied from two to ten 
days, ilorphine was given until it was felt safe to resume peristalsis, 
but never less than three days. Postoperative care was as great a 
factor in the successful management of these cases as the operation 


COMJtENTS 

]. Tliis series of cases .shows the safety of closing 
cavity witliout drainage. 
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gangrenous. There was a large amount of fluid or pus ividespread 
in the abdominal cavity and large areas of the peritoneum were in- 
flamed even as distant as the upper abdomen or pelvis. Of these eases 
63.3 per cent had taken purgatives and 3, or 10 iier cent, died. One 
case was drained and one possibly could have been saved by drainage, 
though I think not. All of this second group would liave been drained 
by any sui-geon believing in the eflleaey of drainage at all. 

Comprising the third group ivere 9 cases in each of which rupture 
had occurred before time of operation,- feces or infected contents of 
the ruptured appendix were being poured out into the abdominal 
cavity. One of these patients died, gii'ing a mortality of 11.1 per cent 
for this group. Three of the eai-lier eases in this group ivere drained. 
None of the cases drained died and one of the drained cases was 
considered as possibly being saved by the drain, altliougli I do not 
subscribe to this view. Nine of fhe.se cases of ruptured appendi.v took 
purgatives after the onset of the acute apjiendicitis. The mortality 
for the 37 cases that took a purgative after onset of .symptoms of 
acute appendicitis was 10.9 per cent. The eonibined mortality for 
these 109 ease.s was 3.7 per cent. 

oeinsATi.vn jiicriron.s rsKf> 

All of these eases, as well as all cases of appendicitis, were op- 
erated upon at once when the iliagiiosis of npjJciKlicilis was made. 



INTERNAL BILIARY FISTULAS 

A Discussion of Internal Biliary Fistulas Based on 29 Cases 
Gilbert 0. Dean, ]\LD., Io%ya City, Ia. 

(From the Department of Surgery, College of Medicine, University of Iowa) 

A pproximately 1.2 per cent of all the patients with cholecystitis 
admitted to the University Hospitals since 1915 have had internal 
biliary fistulas. Such a complication should be suspected in every pa- 
tient suffering from a long-standing biliaiy tract disease. In a series of 
10,866 routine necropsies Roth, Sehroeder, and Schloth- found 43 hiUarj' 
fistulas. 

Table I includes practically all types of internal biliary fistulas that 
have been reported in the medical literature. 

Table I 


1. Duodenal 

a. Cholecystoduodenal 

b. Choledochoduodenal 

c. From cystic duct to duodenum 

d. From reformed gall bladder (dilated stump of cystic duct) to duodenum 

2. Colic, cbolecystooolic 

3. Gastric 

a. Cliolecystogastric 

b. Choledoehogastric 

4. Jejunal, cholecystojejunal 

5. Mixed, from biliary tract to two or more viscera 
G. Broncliial 

a. CholecyStobroncliial 

b. Oliolcd'ochobronclual 

c. Hepatobroncliial 

7. From biliary tract to kidney pelvis or ureter 

8. Prom biliary tract to urinary bladder 

9. Prom biliary tract to uterus or vagina 

10. From biliary tract to pleura 

11. Between the bile ducts 

12. Prom biliary tract to port.al vein 

13. From biliary tract to liepatic artery 

14. Prom biliary tract to pericardium 

15. From biliary tract to an ovarian cyst 


The varieties listed under Types 1 to 6 are given in the order of 
their relative frequency and importance. Bronchobiliai-y fistulas are 
rather uncommon in the United States, but they a.ssume greater im- 
portance in the tropica! countries where liver abscesses are developed 
more frequently. Divisions 7 through 15 inelude rare and relatively 
unimportant types of fistulas. It is, liowcver, entertaining and some- 
what, startling for even the medical man to learn that galFstones have 
been fo und plugging the portal vein or hepatic artery, that both men 
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2. Postopei-atire care played a large part in tJie recovery of all of 
tliese eases. 

3. The clauger of taking purgatives in acute appendicitis is clearly 
demonstrated by these eases, Tvhich show that 100 per cent of the rup- 
tured and 63.3 per cent of those with spreading or generalized peritonitis 
had beeji thoroughly piwged aftei' the onset o£ their acute appendi- 
citis. The mortalitj* of these “purged eases was 10.9 per cent. 

4. Complications in this series were I’elatively infrequent consider- 
ing the seriousness of each ease and were not aggravated by lack of 
drainage. 

5. The method of introducing an abdominal pack and “crawling” 
over it to the appendiceal region aided in preventing further spread 
of the spill fi'om the infected focus of the appendix dui-ing both ex- 
ploration and removal of the appendix. 

6. A detailed stud 3 ' of the fatal eases found Jio basis for the belief 
that drainage or delayed opei-atiou would have saved any of them. 

7. A consideration of the four drained cases showed the futilit.v of 
drainage. 

RESULTS 

Using uondrainage treatment in all but 4 ear].v cases i)i a series of 109 
consecutive appendectomies complicated bj- local or generalized peri- 
tonitis, a mortalitj’ of 3.7 per cent was encountered. These figures com- 
pare favorabl}'' with most I'eports in the literature. 

CONCLUSION 

Nondrainage treatment of peritonitis from gangi-enous or ruptured 
appendicitis can be concluded as safe and a.s a factor in reducing hotli 
mortalitj’- and morbidit 3 '. 
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SA’MPTOMS, SIGNS, AND DIAGNOSIS 

The average history in this series revealed repeated attacks of hiliaiy 
tract disease. The longer the trouble had persisted, the more likelihood 
of there being a fistula present. One patient complained of recurring 
episodes for 30 years, and several had attacks for over 20 years. The 
average duration of the biliary tract complaints was 12 yeai’s. 

The sj'mptoms, which often included colic, fever, dull pain, dj’s- 
pepsia, nausea, vomiting, intolerance to fatty foods, constipation, diar- 
rhea, or jaundice, were essentially those associated with nonfistulous 
biliary tract disease. Fever, which is supposedly more marked with 
fistulas, was an inconstant finding. If any variation is noted, it is that 
with fistulas the attacks were usually more severe and gradually in- 
creased in duration and intensity. The patients frequently suffered 
the most severe and xirolonged attack just before entering the hospital. 

The textbooks on biliary tract diseases®'^ indicate that many patients 
receive sudden, prolonged, or even permanent relief from all S 3 ’'mp- 
toms when the fistulas are formed and the septic biliary contents are 
liberated into the gastrointestinal tract. Only one patient in this 
series reported temporary relief when the fistula was formed, but she 
developed an acute intestinal obstimetion due to gallstones within 
forty-eight hours. No history of prolonged or permanent relief was 
found. 

The vomiting of gallstones is supposedly pathognomonic of the for- 
mation of a fistula between the biliary tract and the stomach. It is 
also said that pus and blood in the vomitns may indicate the formation 
of a fistula to either stomach or duodenum. The colic type of fistula 
is thought to produce diarrhea or to cause peculiarlj' colored stools 
which contain unevenly mixed and unoxidized bile. None of the above 
findings, however, were elicited in this series. 

Intestinal obstruction due to gallstones that have passed through 
fistulas is reported in the textbooks®’’ and literature^’ as a rare second- 
ary complication. In this series, however, 9 cases of intestinal ob- 
struction were discovered. The calculi were impacted somewhere 
along the small bowel in 7 cases, and in 2 cases the obstruction was 
due to inflammatory adhesions about the fistulas which contained cal- 
culi. The diagnosis of acute intestinal obstruction due to gallstones 
should be considered in any patient who suddenly develops obstruc- 
tive signs and symptoms after a prolonged siege of biliary tract disease. 

The passage of gallstones with the feces is always suggestive of an 
mternal biliary fistula, but the stones are definitely significant only if 
they are too large to have passed through the ampulla of Yater. One 
of three patients u-ho ivere diagnosed preoperatively in this series 
passed small gallstones reetally on several occasions. 'but during one 

defecation she passed such a large calculus that she fainted duriim 
Its painful delivery. 
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and women have passed gallstones in the urine, that biliary calculi 
have been found with the }olacental membranes following labor, or 
that the pleui-al and peideardial sacs have been invaded and forced 
to retain the contents of a diseased gall bladder. If space permitted, 
a discussion of the pathogenesis”- of only these rarer forms would 
give one a better understanding of the other varieties. 

This studj' is based on 29 cases from the University Hospitals. It 
includes 24 eholeeystoduodenal fistulas; 1 choleeystogastric ; 1 chole- 
dochoduodenal ; 1 cholec 3 'stocolie; 1 fi.stula from a hepatic duct to the 
duodenum ; and 1 from a reformed gall bladder to the duodenum. The 
latter 2 fistulas are apparentbv unique since no other similar cases 
were encountered in the literature. Tivent.v-seven of the patients 
were females. The average age for the group was 58 years, the young- 
est being 25 and the oldest 83 .vears. 

Cholecj-stoduodenal fistulas are the most common f.vpe. Naun.vn^ 
reported 193 cases of which 93 connected the gall bladder and duo- 
denum, 49 led to the colon, and 15 led to the lower end of the stomach. 
Judd and Burden^ collected 153 eases of which 117 were duodenal, 26 
were colie, and G were gastric. Naun.vn'* also reported 15 cases of 
eholedochoduodenal fistulas and 2 eholee 3 'stoje.iunal fistulas. Fistulas 
between the common duct and duodenum are probab^v more common 
than is generally supposed. 


PATHOGENESIS 

Except for those fistulas established snrgicnlly for the puj-posc of 
obviating persistent biliar 3 ' obstruction, all internal biliar 3 ' fistulas are 
of spontaneous origin. Often the pathogenesis is as follows: After 
repeated attacks of acute inflammation, the gall bladder or bile duels 
become adherent to the nearest portion of gut. The first part of the 
duodenum, the proximal end of the transverse colon, and the pyloric 
end of the stomach are the usual sites of involvement in oj-der of their 
frequency. Then during an acute attack perforation of the adherent 
visceral walls occurs due to the necrotizing action of contained calculi 
or bulging emp 3 'ema. The fistulous tract is then established, and the 
septic contents of the biiiar 3 - tract are liberated into and carried awa 3 ‘ 
b 3 ’' the gastrointestinal tract. Another possibility is that rupture ol a 
diseased gall bladder pi-oduces a pericbolecystic abscess which sccond- 
arifv necrotizes the gut wall to establi.sb the fistula. 

Iir all probabilitA' stones are e.s.sential in the formation of all spon- 
taneous internal biliary fistulas except the more iineommon cases due 
to carcinoma in the biliary tract or to perforating pei)lie ulcers. Fif- 
teen cases in this series were proved to have eholeryslolitlijasis; U) 
had stones in the common duct; and 3 had bile sand in the common 
diict. Stones were found in transit in 2 fistidns. 
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SYMPTOJIS, SIGNS, AND DIAGNOSIS 

Tlie average history in this series revealed repeated attacks of biliary 
tract disease. The longer the trouble had persisted, the more likelihood 
of there being a fistula present. One patient complained of recurring 
episodes for 30 years, and several had attacks for oi'er 20 years. The 
average duration of the biliary tract complaints was 12 years. 

The s 3 ^mptoms, which often included colic, fever, dull pain, dj^s- 
pepsia, nausea, vomiting, intolerance to fatty foods, constipation, diar- 
rhea, or jaundice, were essentialty those associated with noufistulous 
biliaiy tract disease. Fever, which is supposedlj' more marked with 
fistulas, was an inconstant finding. If anj' variation is noted, it is that 
with fistulas the attacks were usuallj’^ more severe and gradualty in- 
creased in duration and intensity. The patients frequentlj" suffered 
the most severe and prolonged attack just before entering the hospital. 

The textbooks on biliary tract diseases^"'^ indicate that manj^ patients 
receive sudden, prolonged, or even permanent relief from all sj'mp- 
toms when the fistulas are formed and the septic biliaiy contents are 
liberated into the gastrointestinal tract. Onlj' one patient in this 
series reported temporar,y relief when the fistula was formed, but she 
developed an acute intestinal obstruction due to gallstones within 
forty-eight hours. No history of prolonged or permanent relief was 
found. 

The vomiting of gallstones is supposedlj’ pathognomonic of the for- 
mation of a fistula between the biliaiy tract and the stomach. It is 
also said that pus and blood in the vomitns ma.v indicate the formation 
of a fistula to either stomach or duodenum. Tlie colic type of fistula 
is thought to produce diarrhea or to cause peculiarli' colored stools 
wliich contain iinevenl.y mixed and unoxidized bile. None of the above 
findings, however, were elicited in this series. 

Intestinal obstruction due to gallstones that have passed through 
fistulas is reported in the textbooks"”^ and literature^’ as a rare second- 
aiy complication. In this series, however, 9 cases of intestinal ob- 


struction were discovered. The calculi were impacted somewhere 
along the small bowel in 7 eases, and in 2 cases the obstruction was 
duo to inflammatory adhesions about the fistulas which contained cal- 


culi. The diagnosis of acute inte.stinal obstruction due to gallstones 
should be considered in any patient who suddenly develops obstruc- 
tive signs and symptoms after a prolonged siege of biliary tract disease. 

The passage of gallstones with the feces is alwa.vs suggestive of an 
internal biliary fistula, but the .stones are definitely significant only if 
they are too large to have passed through the ampulla of Vater. One 
of three patients who were diagnosed preoperatively in this series 
passed small gallstones rectally on .several oecasion.s.'but duriim one 
defeealum she passed such a large calculus that she fainted duriim 
Us iiamfnl deliveiy. 
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The second patient diagnosed preoperatively ijad developed a tender 
palpable gall bladder during a typical attack of acute cholecystitis. 
After a few daj’s the palpable mass disappeared together with the as- 
sociated acute pain. Within the jiext forty-eight hours the patient 
developed an acute intestinal obstruction and at operation- a large 
gallstone was found impacted in the lower ileum. This patient is also 
the only one in whom the symptoms indicate the time of formation of 
the fistula. 

The third case diagnosed clinically was the cholecystocolic fistula 
which was found during a routine roentgenologic examination of the 
colon. The barium mixture passed tlirough the fistula to fill the gall 
bladder and biliary radicles Avhich were then easily visible on the 
I’oentgenogram, Roentgenologic studies are only rarely of aid in the 
diagnosis of internal fistulas. One interesting ease report by Vorhaus 
and Eogei's'* describes a cholecystocolic fistula which was accidentally 
visualized roeiitgeiiologieaUy by means of gas which passed from the 
colon through it to fill the biliary radicles. 

The diagnosis of an inteimal biliarv fistula is rarely made during 
the clinical examinatio]i, and the fistula is usually an accidental find- 
ing at the operating table. Even then it may be missed, as in two 
patients who were thought to have carcinomas after large ligneous 
masses had been found at opei-ation. The post-mortem examinations 
in both cases, however, revealed the carcinomatous-like masses to be 
composed of dense cicatricial tissue surrounding fistulous tracts and 
calculi. TAventy-six of the fistulas in this series were not diagnosed 
as such until after opeimtiou or post-mortem examination. 

PROPHVmVXIS 

What can be done to prevent the formation of internal biliary 
fistulas? At present the best prophylactic measure is the removal of 
the gall bladder and all calculi in the early stages of the biliary tract 
disease. An obstruction in the biliary channels i.s wilhout doubt a 
dominant factor in the procinefion and maintenance of a fistula. Re- 
lief of this obstruction in most ca.ses would allow the tract to heal 
spontaneously. MoreoA'cr, the toncleiicy for the fistula to be healed 
or obliterated by cicatricial tissue is so great that it prartieally never 
seiwes any length of time as an adefjiiatc ehannel for the flow of bile 
and therefore never gives prolonged relief from the biliary ti-aet 
symptoms. For that reason it is imperntiA-e to relieve the biliary tract 
pathology before the fistula develop.s. 

OPEUATIA’i; Pl.vmxo.s Asn DlFFirri.TIKS 

After the fistula ha.s been e.stahli.shed, the difileultie.s of flic operafiA-e 
nrocedurc.s are greatly increased. The surgeon frp<|uenlly fnids the 
viscera in Ihe right upper abdomen to he so closely matted by inflam- 
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matory adhesions that no line of cleavage is discernible, and adequate 
exposure is obtained only by blind probing and cutting. The walls of 
the gall bladder and bile duets are usually thickened and fibrotic from 
repeated attacks of inflammation. Previous operative procedures 
merely add to the amount of scarring and fibrosis. Not uncommonly 
the adhesions in the pericholecystie area are so dense and massive that 
drainage of the gall bladder is all that dare be attempted. 

If the surgeon is to cure the patient, however, he is confronted not 
only with the necessit 5 ’- of relieving the original biliary obstruction, 
but in addition he is forced to excise the fistula and then close the 
defect which remains in the involved portion of gut wall. 

Sometimes the fistula is nothing moi-e than a side-to-side anastomosis 
between the affected viscera. Again it may be several centimeters 
long running through heavy cicatricial tissue and containing much 
necrotic and septic debris in its lumen which may be pinhole in size 
or large enough to allow the passage of a large stone. When the 
lumen is small, the surgeon may excise the fistula and inadvertently 
overlook the opening in the gut wall, Avith the result that peritonitis, 
subphrenic abscess, pelvic abscess, or even death supervenes. If the 
fistulous lumen is large, the cavitj^ must often be drained like any 
other intra-abdominal abscess. 

The defect in the gut wall may be surrounded by friable scar tissue 
which makes the repair very difficult and which makes the possibilitj’ 
of a permanent closure a questionable one. Slost of the fistulas lead 
to the duodenum which is noted for its resistance to successful closure. 
If the defect is successfully sutured or a purse-string inversion of the 
ligated fistulous tract is obtained, a stricture of the gut wall may 
result. A gastroenterostomy or some other shunting operation is then 
required. The above difficulties are further increased if the fistulas 
are multiple or enter more than one division of the gastrointestinal 
tract. 

If intestinal obstruction has developed due to calculi, strictures, or 
hypertrophic mucosa, the entire surgical attack sometimes must be 
directed toward relieving the bowel* obstruction. The fistulous tract 
is then left intact with the hopeful prayer that the patient ivill not 
develop biliary obstruction, suppurative cholangitis, or greater liA-er 
damage before the gastrointestinal condition has subsided. 

Associated pathologic findings may include acute or chronic hepatitis 
and pancreatitis. Both of these conditions are undoubtedly present 
more frequently than recognized, and they greatly increase the pa- 
tient’s as well as the surgeon’s difficulties. Liver damage in 3 eases 
whic!. came to autopsy was reported as acute hepatitis, occlusive biliarv 
cirrho.Ms, and suppurative cholangitis respectivelv. Pancreatitis was 
noted in 10 cases. ‘ ' 
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Unfortunately tbe patients in this series did not receive adequate 
prophylactic care. Altliongh the avei-age duration of symptoms was 
12 } ears, 24 of tlie 29 cases liad had no previous surgical procedures 
on their biliary systems. Three of the ].>reviously operated cases had 
had choleeystostomies, and onh* 2 had had cholecystectomies. One of 
the cholecystectomy eases had a fistula from a hepatic duct to the 
duodenum and the other had a fistula from a re-formed gall bladder 
to the duodenum, 

OPERATH'E PROCEDURES AXD RESULTS 

Twenty-five of the patients were treated at the University Hospitals 
by operative procedures which included 12 cholecystectomies, 1 ehole- 
eystostomy, 9 eholedochostomie.s, 1 transplantation of the eommojj duct, 
12 duodenal repairs, 2 gastric repair-s, 3 gastroejiferostomies, 4 entei'- 
ostomies for remoA’al of stones, 1 laparotomy for the crushing of a 
gallstone in the loAver ileum, and other lesser procedures. Two pii- 
tients died as a result of the fistulas and related complications before 
surgery could be instituted. Two patients refused surgery. Twelve 
of the patients receiving surgical treatment were relieved by the op- 
erative procedures, although the 1 patient treated by cholecystostomy 
developed a persistent external biliary fistula. Thirteen of the cases 
died following the surgical procedures. 

MORTALITIES 

The following brief analysis of the mortalities emphasizes the com- 
plications and difficulties that may aidse in the treatment of those 
patients. 

Five eases died as a result of intestinal obstruction due to biliary 
calculi. Two of these ex])ired even before .surgery was instituted. A 
sixth death due to intestinal obstruction resulted from marked scar- 
ring and contraction about a cholecystoduodenal fistula and several 
calculi. 

Ill 3 eases peritonitis following the difficult operative jirocedures 
was the main cause of exodus. One ot these was eomjilieated b,i acute 
hepatitis and nephritis, another had an impacted common duel stone, 
and the third had bronchopneumonia. 

One patient died after many repairs of the ^•ommon duct and one 
clioledoehoduodenal intubation hail been carried out. The aut())isy 
revealed suppurative eholangitis, stenosis of the eoinmon duct, an ex- 
ternal biliary fi.stula. a fecal fistula from the colon, and an occlusive 
biliary cirrhosis of the left Jobe. 

In 3 deaths tiie causes were varied.- first, postoperative sliock ami 
septicemia: second, subphrenie ab.sce.ss; ihmJ. pnrtinl ohslnwtnm of 
the common duct and bronchopnenmouia. 
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Death iu 2 cases was not related to the disease of the biliary tract 
since the autopsies revealed a carcinoma of the cecum in 1 patient and 
an infected decubitus ulcer with septicemia in the other. 

Due to the fact that these patients present such a mj'riad of pos- 
sibilities, individual study of each ease is necessaiy for a thorough 
explanation of the final outcome. It would seem from this study, 
lioweA^er, that delay and lack of prophylactic treatment were essentially 
responsible for 13 of the deaths, 2 deaths being unrelated to the biliary 
tract disease. The 3 cases of peritonitis, the subphrenic abscess, and 
the case of postoperative shock and septicemia were definite sequelae 
of the surgical procedures. In the remaining 8 deaths, however, the 
dominant factor is the persistence of untreated biliary tract disease. 


CONCLUSIONS 


1. The formation of a communication betweeir the biliary tract and 
gut is sometimes a life-saving accident because it allows inflammatory 
debris and calculi to be spontaneously extruded from the biliary system 
and to be carried away with the feces. 

2. Nevertheless, it breeds possibilities for greater liver damage by 
providing an open channel through which septic intestinal contents 
are flushed into the biliary radicles. 

3. It rarely provides adequate biliarj' drainage because scar forma- 
tion and contracture of the fistulous lumen begin almost as soon as 
the communication is established. Future biliary obstruction is there- 
fore inevitable unless curative surgery is instituted. 

4. It usually occurs after a prolonged history of biliaiy tract dis- 
ease which has gradually been increasing in severity and ivliich most 
likely has never been approached surgicallj'. 

5. It fosters the development of various t.vpes of intestinal obstruc- 
tion arising from impacted gallstones, scarring of the gut walls, inflam- 
matory adhesions, or hypertrophic mucosa. 

6. It impedes accurate diagnosis and, although its presence .should 
always be suspected iu cases of long-standing biliary tract disease it 
usually caunot be proved preoperativcly. 

7. It increases the risk of surgical treatment many times over that 
of uneomplieated biliary tract disease which has an operative mortality 
of 1 to 5 per cent. 

8. It greatly increases the nonoperativc mortality and morbiditv of 
biliary tract disease. 


The bulk of evidence indicates that practically all internal fistula 
to the gastromtc.slinal tract can be prevented bv earlv sundcal treat 
inent of the predisposing chronic cholecystitis or rela’ted bfiiarv tract 
disease and that delay should he sirenuouslv avoided 
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BACTERIAL AGGLUTININ IN BILE OP PATIENTS WITH 
CHOLELITHIASIS 


Julian A. Sterling, M.D., Philadelphia, Pa. 

(From the Harrison Department of Surgical Besearch, Schools of Medicine, Uni- 
versity of Pennsylvania, and the Hospital of the University of Pennsylvania) 

T he relation of infection and cholelithiasis has received consider- 
able attention, although a specific mechanism ivhich is responsible 
for gallstone formation has not yet been desei’ibed. It has recently 
been demonstrated that the gall-bladder ivall, when damaged by in- 
fection, permits bile salts to be rapidl}' absorbed from the gall-bladder 
bile^ and it has also been shown that hepatitis results in a bile in which 
the bile salt concentration is greatly reduced. A reduction in the bile 
salt concentration maj" permit cholesterol to precipitate out of the bile. 
This mechanism is perhaps an important one in gallstone formation 
but it is quite possible that other factors also may be involved. I have 
found that agglutinins appear in the bile of dogs in response to a 
specific infection.-’ ^ The presence of antibody in bile may be a sig- 
nificant factor in stone formation because of its ability to cause agglu- 
tination or precipitation, thus providing a nidus for stone growth. 
The present stud.v demonstrates that antibody is present in human 
bile and that the agglutinin content of human bile varies in individuals 
with disease of the biliary apparatus being greatest in patients with 
cholelithiasis. 

METHOD 

Material for this study was obtained from patients on the surgical 
services of Dr. I. S. Ravdin and Dr. E. L. Eliason in the Hospital of 
the University of Peini-sylvania. After exposing the gall bladder, its 
contents were aspirated and the bile was placed in a sterile container. 
In those patients in whom drainage of the common duct was instituted, 
samples of hepatic bile were obtained for study. All specimens re- 
moved at the operating table, and subsequent to operation, were col- 
lected niuler aseptic precautions. In the majority of cases within 
forty-eight hours of operation blood from the antecubital vein was 
obtained for serum agglutinin titer and blood culture. 

One-half cubic centimeter of bile was inoculated into glucose-beef 
and plain beef-infusion broth for study under aerobic and anaerobic 
conditions. Samples of bile and .serum were studied for the presence 
of agg liitinin to Staphylococcus atiirus. B. coli, and B. ii/phosus. 

foe piililioatloii, 20, 192S. 
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Tlie agglutination tests were perfoi-med by serial aritlinietic dilution 
of the serum and bile to a volume of 0.8 e,e. with isotonic buffered 
pliospbate solution (pH 7.4) which contained 0.014 thymol Bacterial 
antigen was added so that the total volume was 1 c.e. TJie agglutina- 
tion test tubes were incubated at 37° C. for twenty-four hours and 
ueie then examined with a hand lens for evidence of agglutination. 
Where there was any doubt about agglutination, the test tubes were 
centrifuged and the sediment was resuspended in 1 c.c. of physiologic 
saline solution, after which they were examined again for evidence of 
agglutination. Simidtaneous controls of sera, bile, and all antigejis 
were included with each test. The original strains of bacteria were 
obtained through the courtesy of Dr. Stuart Mudd, of the Department 
of Bacteriology of the University of Pennsylvania. 

The antigens used were Staphylococcns anreus (hemolytic), B. colt, 
and B. fy 2 }JiosHs. These organisms Avere kept in stock culture on agar 
slants and in beef-infusion broth (pll 7.4). Stock cultures were trans- 
ferred CA'ery fiA'e to six weeks. Antigens were prepared from 250 c.c. 
of beef infusion broth in Avhich the organisms had been cultured for 
twenty-four hours at 37° C. After centrifuging, the supernatant fluid 
was decanted and the bacterial i-esiduc was washed twice u’ith physio- 
logic salt solution and was then resuspended in 25 per cent of the 
original volume AA'ith normal .saline solution. The bacteria were killed 
with thymol (0.1 per cent). After twenty-four hours in the refrigera- 
tor the bacterial antigen Avas cultured for sterility and a smear was 
performed to check the bacterial content. The aJitigens Avere diluted 
to contain four to five billion organisms per cubic centimeter. Antigens 
were discarded if and vhen spontaneous agglutination or pontan)i))n- 
tion occurred. No antigen AA-a.s used for moi-e than fifteen days. A 
Gram stain Avas performed daily oji all antigens and cnhurcs in use. 

KESUI.TS 

There AA'ere tAA’o main groups among the 23 patients from whom bile 
specimens Avere obtained. Sixteen patients had cholclithinsis; 7 did 
not. The latter group of patients Averc operated u()on for {■hroiii<! 
cholecystitis (3), carcinoma of the pancreas (2). ictcrohcmol.vtic ane- 
mia (1), and congenital atresia of the common duct (1). Agglutinin 
to staphylococci, B. cnli. and B. hjp/iosti.^ AA'as present i?) tiic serum of 
ail but one of the uonealeulous patient.s, .A'ct in no patient awis the 
agglutinin titer greater than 1 ;f!4. Hepatic hile was obtained from 
3 patients and no agglutinin was present in tliese specimens. Gall- 
bladder bile was secured from G of fhe.se patients. Only one of these 
contauAed agglutinin and this Avas to the colon baeillns ( I ;,s) (Table J). 

Bpceimeus of bile Avere obtained from IG [mlients uho bad ehob'. 
lithinsi.s. Some of the.se had mi,\-ed. faeete.l stone.s. while others ha, I 
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Table I 

Aggletinin Titer in Patients at Operation 
N o Gallstones Present 


CASE 

SERUM 

GALL-BI«\DDEB 

BILE 

HEPATIC BILE 

KUilBER 

A 

c 

T 

A 

C 

T 

mm 

G 

T 

28729 

0 

0 

0 

0 

0 

0 


- 

- 


32 

8 

16 

0 

0 

0 

0 

0 


32105 

12 

0 

6 

- 

- 

- 

0 

0 


32206 

32 

2 

0 

0 

0 

0 

- 

~ 

- 

32037 

04 

0 

32 

0 

0 

0 

0 

0 



40 

10 

10 

0 

0 

0 

- 

- 


32766 

64 

64 

16 

0 

8 

0 

- 

- 

- 


single or multiple cliolesterin stones. Agglutinin in significant titer 
was present in the hepatic bile of 2 of 6 patients. In each of the 12 
samples of gall-bladder bile which were obtained, agglutinin to at 
least one bacterial antigen was present in titer of 1 :16 or greater. In 
11 blood specimens which were studied, the serum agglutinin was 
found to be of high titer (Table II). 


Table II 


Agglutinin Titer in Patients at Operation 
Gallstones Present . 


CASE 

SERUM j 

GALL-BLADDER 

BILE 

HEPATIC BILE 

NU.MBER 


c 

T 

A 

c 

T 

A 

c 

T 

K S’ \ 91 

wBm 

so 

100 

128 

64 

128 

- 

- 

- 

weifH 
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- 

- 

- 
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4 

0 


320 

0 


04 

0 

16 

- 

- 




200 

US! SB 

128 

0 

16 

- 

- 


3184S 

- 

- 

- 


- 

- 

0 

0 

0 

31893 

- 

- 

- 

- 

- 

- 

8 

0 

16 

31897 

- 

- 

- 

- 

- 

- 

0 

0 

0 

31943 


0 


128 

0 

0 

0 

0 

0 

31950 


20 


12 

6 

0 





320 

0 

0 

32 

0 

0 


— 


32401 

1,280 

40 

40 

32 

0 

0 




32527 

128 

10 

32 

20 

0 

0 

0 

0 

0 

32552 

1,024 

04 

10 

04 

8 

0 




3255S 

64 

10 

64 

S 

16 

0 




32574 

64 

32 

32 

4 

16 

8 




32592 

~ 

- 

- 

64 

0 

0 


Hi 
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DISCUSSION 

Tlicsc studies are rejiorted with the suggestion that several factors 
may be responsible for the formation of gallstones. They demonstrate 
that agglutinin is present in the bile of patients with cholelithiasis, 
even wlien almost pure eholesterin stones are found, and that agglu- 
tinin is not as a rule found in the bile of patients ivho do not have 
gallstones and who are thought to have had chronic cholecystitis 
The prc.sence of agglutinin indicates the pre-existence of infection 
either ni the gall bladder or elsewhere. The action of agglutinin in 
contact with its specific antigen may produce, as antigen-antibodv 
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The agglutination tests irere performed by serial arithmetic dilution 
of the serum and bile to a volume of O.S c.e. with isotonic buffered 
phosphate solution (pH 7.4) which contained 0.014 thymol. Bncterinl 
antigen u as added so that the total volume v'as 1 e.e. The agglutina- 
tion test tubes were incubated at 37° C. for twenty-four hours and 
were then examined with a hand lens for evidence of agglutination, 
^V^here there iras ajiy doubt about agglutination, the test tubes were 
centrifuged and the sediment was resuspended in 1 c.e. of physiologic 
saline solution, after which they were examined again for evidenee of 
agglutination. Simultaneous controls of sera, bile, and all anfigen-s 
were included with each test. The original strains of bacteria were 
obtained through the courtesy of Dr. Stuart Jludd, of the Department 
of Bacteriologj' of the University of Pennsylvania. 

The antigens used were Sia 2 )h!/lococcus aurcii.<! (hemolytic), B. colt. 
and B. typliosns. These organisms were kept in stock culture on agar 
slants and in beef-infusion broth (pll 7.4). Stock cultures were trans- 
ferred eveiw five to six weeks. Antigens were prepared from 250 c.c. 
of beef infusion broth in which the organisms had been cultured for 
twenty-four hours at 37° C. After centrifuging, the supernatant fluid 
was decanted and the bacterial residue was washed twice with physio- 
logic salt solution and was then resuspended in 25 per cent of the 
original volume with normal saline solution. The bacteria were killed 
with thymol (0.1 per cent). After twenty-four hours in the refrigera- 
tor the bacterial antigen was cultured for sterility and a smear was 
performed to check the bacterial content. The antigens were diluted 
to contain four to five billion organisms per cubic centimeter. Antigens 
were discarded if and when spontaneous agglutination or eontainina- 
tiou occurred. No antigen was used for more than fifteen days. A 
Gram stain urns performed daily on all antigens and cultures in u.se. 

KESUnTS 

There were two main groups among the 23 patients from wiiom bile 
specimens were obtained. Sixteen patients had cholelithiasis; 7 did 
not. The latter grout) of i)ntients were 0])eratcd upon for chronic 
cholecystitis (3), carcinoma of the pancreas (2). ictei’ohcmolylic ane- 
mia (1), and congenital atresia of tJie common duct (I). Agglutinin 
to staphylococci. B. coli. and //. ft/phosiis was present in the scrum of 
all but one of the noricalculous patients, yet in no i)aficn1 was the 
agglutinin titer greater than 1 :G4. Hepatic bile was obtained from 
3''patients and no agglutinin was present in these specimens. Gall- 
bladder bile was secured from C of fhe.se i)nf ients. Only one of fhe.se 
contained agglutinin and this was to the colon Imeillns t ] .-.s; (Table /}. 

Specimens of bile were obtained from Id [latients who liinl rhole- 
Utiiiasis. Some of these had mHed. fiwrtiul sfone.s. ahile others hod 



NONPARASITIC SOLITAKY CYST OF THE LIVERS 

Treatment with Carnot’s Solution 

Benjamin P. Davis, Ph.D., M.D., Duluth, Minn. 

N ONPARASITIC solitary cysts of the liver are relatively rare, no 
more than 230 cases having been repoi’ted in the literature. It has 
been suggested that such cysts represent a part of the condition Imomi as 
polycystic disease; however, this opinion is in the minority. The con- 
sensus is that these cysts are congenital in natui-e and are of biliary 
origin, perhaps arising from aberrant bile ducts, resulting in benign 
cystic adenomas.^ The cysts are thin walled and contain a thin, watery 
liquid which, characteristically, is not bile stained. They vary greatly in 
size, as might be expected, the largest yet reported being the one de- 
scribed in this report. Microscopically, the walls consist of three layers ; 
an outer layer of loose-meshed connective tissue, moderately vascularized ; 
a middle layer of relatively dense fibrous tissue ; and an inner layer of a 
single thickness of low columnar or cuboidal cells. 

Clinically, the symptoms are variable, there being but one constant 
finding ; that is, the presence of a mass. Only one case has been correctly 
diagnosed before operation.^ The common preoperative diagnoses have 
been hydrops of the gall bladder, chronic cholecystitis, hydronephrosis, 
mesenteric cyst, ovarian cyst, and tuberculous peritonitis.^ 

Most of the cysts have been located on the under surface of the liver 
and in the neighborhood of the cleft between the lobes. There is nothing 
constant about the location, however. The disease may appear at any 
age, llie most common period being between the ages of 40 and 60 years. 
Pemalcs are affected more often than males, in the ratio of 4 to 1.* 
Treatment has been by excision, although successful results have been 
reported following simple drainage and marsupialization. 

The chief operative complications have been hemorrhage and shook 
and the mortality has been rather high. Winkle and Charache,' in 1936, 
reported a mortality rate \-arying from 12 to 32.3 per cent in different 
series of cases and f’. R. Davis,‘ in 1937, found reports of 50 deaths in 
220 operations, a rate of 27.2 per cent. 

' I am reporting tin's case of nonparasitic solitary cyst of the liver be- 
cause the condition is relatively rare, because of the unusually large size 
of the cyst and its unusual location, and beeau.se of the use of a scleros- 
mg solution (Carnoy's solution-') as a means of obliterating it; this solu- 
tion has been used for the obliteration of brain cysts, thyrogl'ossal duct 
p-sts, pilonidal cy.sls, and brachial cysts, but, .so far as I know, it has not 
been used before in intraabdominal cysts. 

•Hi'ml before tbe Dulutli .Surslcnl Society, Oct 20, 193S 
Uccelveil for publicntlon, Novctiibor 22. 193S. 

sea 
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complex, a jiidus wliicli in itself may be a calcuhis or ■wliieli may pro- 
vide a nncleiis for stone forniatiou, partienlarly vhen tlie physio- 
chemical equilibrium of the biliary constituents has been altered by 
disease in either the liver or gall bladder. Stone growth is more apt 
to occur in the presence of stasis, and such a condition more frequently 
occurs in the gall bladder. Although stasis is, of course, lU’eseut in 
marked degree in carcinoma of the head of the pancreas, stone forma- 
tion in this condition is rare, even though the bile salt concentration 
of liver from patients with this lesion may be greatly reduced. How- 
ever, agglutinins were not found in the bile of the patients studied 
with this disease. Thus, it may well be that the coincidence of two or 
more factor's acting in association with each otlier is necessary before 
stone formation actually takes place. 


SUMMARY 


1. Agglutinin titer for the staphylococcus, B. coli. and B. typhosus 
was determined in the serum, gall-bladder bile, and hepatic bile ob- 
tained at operation from a series of 23 patients. 

2. In the specimens obtained from the patients who did not have 
gallstones, no agglutinin was present in hepatic bile; and agglutinin 
was present only to the colon bacillus in tlie gall-bladder bile of 1 
of 6 patients. The serum of these patients eontained bacterial agglu- 
tinin in low titer. 

3. The hepatic bile in the patients with cholelithiasis contained ag- 
glutinin in 2 of 6 instances. The gall-bladder bile contained agglu- 
tinin in ever"}' one of the 12 patients with calculi. The seJ'uni agglutinin 
titer in these patients with gallstones was high. 

4. The presence of bacterial agglutinin in patients who have chole- 
lithiasis and the absence of bacterial agglutinin ij) tJiose jraticnfs vlio 
do not have biliary calculi may be of significance in the etiology of 
gallstones. 
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NONPAR ASITIC SOLITARY CYST OP THE LIVER® 

Treatment with Carnot’s Solution 

Benjamin P. Davis, Ph.D., 5I.D., Duluth, Minn. 

N ONPARASITIC solitary cysts of the liver are relatively rare, no 
more than 230 cases having been reported in the literature. It has 
been suggested that such cysts represent a part of the condition linovm as 
polycystic disease; however, this opinion is in the minority. The con- 
sensus is that these cysts are congenital in nature and are of biliary 
origin, perhaps arising from aberrant bile ducts, resulting in benign, 
cystic adenomas.^ The ej’^sts are thin walled and contain a thin, watery 
liquid which, characteristically, is not bile stained. They vary greatly in 
size, as might be expected, the largest j'et reported being the one de- 
scribed in this report. Microscopically, the walls consist of three layers ; 
an outer layer of loose-meshed connective tissue, moderately vascularized ; 
a middle layer of relatively dense fibrous tissue ; and an inner layer of a 
single thickness of low columnar or cuboidal cells. 

Clinically, the sjunptoms are variable, tliere being but one constant 
finding ; that is, the presence of a mass. Only one case has been correctly 
diagnosed before operation.^ The common preoperative diagnoses have 
been hydrops of the gall bladder, chronic cholecystitis, hydronephrosis, 
mesenteric cyst, ovarian cyst, and tuberculous peritonitis.^ 

Most of the cysts have been located on the under surface of the liver 
and in the neighborhood of the cleft between the lobes. There is nothing 
constant about the location, however. The disease may appear at any 
age, the most common period lieing between the ages of 40 and 60 years. 
Females are affected more often than males, in the ratio of 4 to 1.^ 
Treatment has been by e.xcision, although successful results have been 
reported following simple drainage and marsupialization. 

The chief operative complications have been hemorrhage and shock 
and the mortality has been rather high. 'Winkle and Charaehe,^ in 1936, 
reported a mortality rate varying from 12 to 32.3 per cent in different 
series of cases and (’. R. Davis,-' in 1937, found reports of 50 deaths in 
226 operations, a rate of 27.2 per cent. 

' 1 am reporting this case of nonparasitic solitary e.vst of the liver be- 

cause the condition is relatively rare, because of the unusually large size 
of the ey.st and its unusual location, and because of the use of a scleros- 
ing solution (Carnoy's .solution-'’) as a means of obliterating it; this solu- 
tion has been u.sed for the obliteration of brain cysts, thyroglossal duct 
e.vsts, pilonidal cysts, and brachial cysts, but, so far as I faiow, it has not 
been us ed before in intraabdominal cysts. 

•Urail before the Uulutli SiirKlciiI Society. Oct. 20. 1838 
Uecrlvea for inibllcatlon, November 22, 1938. 
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SURGERl' 


Case Beport.— This patient, a white fotnnle, 50 roars of ago, stated (hat, while 
working on a rug on June 15, lO.'iS, she siuldenlv experieneed a slmrp, sliooting pain 
m t le region of lier right claviele. The pain radiated up tlio side of lior nook to Iier 
head and was fairlv constant but did not interfere witli lier sleep. She had eon- 
aderaWe anore.vi.a thereafter and rc.stricfed her iiieais to liquids on nianv occasions. 
There was no vomiting. One week later pain developed in the region of the .xiphoid; 
this was similar to the pain in the shoulder region but more severe; it did not radi- 
ate and was not influenced bv meals or bj- the type of food ; this pain was felt more 
on deep inspiration. There was no coughing or spitting of blood. Sonic relief was 
obtained by strapping the chest. The diagnosis of pleuri.sy witli gallstones was 
made and later anotlier physician suggested neuritis. Three weeks after the first on- 


set of pain, she was given x-ray treatments to the right costal margin for the 
neuritis, which caused considerable nausea and vomiting. About this time, she 
noticed a swelling in the abdomen in the region of the xiphoid. 


She had never become jaundiced and her bowels had been regular up to a few 
days preceding the x-ray tre.afmenfs. There was no fever and no chills. Past and 
family histories wore irrelevant. 


Examination at St. Luke’s Hospital about four weeks after the onset of .symptoms 
showed the folloiving positive conditions: A mass in the right hypochondriimi, ivith 
very slight tenderness. It was noted that the patient hecanic nauseated am? had 
severe pain in the hack when lying on her back. On July 7 a gastrointestinal .series 
and gall-bladder dye study were made. A partial quotation from the report of this 
examination follows: “. . . A complete examination of the gnstroiiilesfinal tract 
.shows no evidence of patliology except a gall-bladder scat in the cap, a little four- 
hour retention in the stomach, and a definite appendix. The gall bladder does not fill 
at any time. This is undoubtedly a pathologic gall bladder with cy.stic duet ob- 
struction. ’ ’ 

Blood examination revealed nothing of significance beyond a sllglit anemia. The 
urine was normal. 


The intern who made the physical c.xamination at St. Luke’s Ho.spital records 
his impressions as follows: 

“ (1) Pathology in the lower dorsal or upper lumbar .“pine? 

“(2) Mass in the epigastrium? 

“(3) Findings and history do not correlate very well for me. Have considered 
gastric carcinoma, ulcer, ventral hernia, gail-hlndder disease, arthritis, medinsthml 
lesion (nerve injury) but I am unable to reach any eonelii.sion.” 

A tentative diagnosis of gall-hladdor disoa.se was made and I was asked to see 
the patient. I c.vamined her on July 11, 1!>38. At that time, the upper margin of 
liver dullness was at the third inter.space anteriorly. The liver margin appeared to be 
one hand’s breadth below the rib margin. In the area hetween the .•interior end.- 


of the sixth, seventh, and eighth rib.s ami the xiphoid wa.s a bulging which fluctu- 
ated. I advi.ied exploration with a probable diagnosis of .-iibdiaidiragmalie nc- 
euiimlation, probably second.ary to gnll-bl.addcr disen.'-e. 

Operation was performed Jiil.v I.’!, I!>-IS, under olhylene-elher nne.-thesia. The 
abdomen was opened by the Hev:in .‘^■.«hape.l iiicl-ion. Presenting in tlie wound was 
a tense fluetiiating mass lying between the liver and the diaphnigm, the upper sur 
face of the liver being pushed down to nl.mil the level of the iindiiliciis. In ad 
d'ition to considerabte spilling. .L.'tim of watery fluid w.as withdrawn from the 
mass bv suction and it was tlieii found that we were dealing with a relatively thin 
wailed sac whieh apparently e.xfendod over the i«-ricardium and great vc«-eN medi- 
nllv the diaphragm above and laterally, the liver infcriorly, nnd the aMnmwat unit 
•vnterioriv. That part of the anlfrinrly .seemed quite fnatde. Krrimiiiation of the 
' r'or of the 'ne visuallv, after iti-erlirig .'i light, di“cln«ed smooth, nllhougb 
wrinkled, walls without m.'lules or hc-.al thickening and no apparent ..ource for 
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the liquid. A sample of the liquid seat to the laboratory was reported negative for 
pus and echinococcus. A portion of the sac wall was removed for microscopic study. 

In view of the friability of the sac and its widespread relations, it was felt that 
to attempt removal was unwise; therefore, a rubber tube was inserted into the 
carity and the edges of the hole in the sac were sutured to the peritoneum. The 
abdomen was closed in layers. 

The postoperative course was relatively uneventful. 

The pathologic report by Dr. Arthur Wells, on the basis of the tissue removed, 
stated that the sac was lined with a single layer of columnar epithelium and there 
were a few small glands of uniform size in the walls with cuboidal epithelium. The 
walls were made up of fibrous connective tissue without inflammatory reaction. The 
pathologic diagnosis was cyst, probably benign, probably of bile duct origin. 

The drainage from the cyst, postoperatively, was quite irregular; at times there 
would be no drainage for twelve to twenty-four hours and then, after the patient 
moved around in bed, there would be an escape of a considerable quantity of waterj’ 
fluid. 

About four weeks after the operation, there being no apparent tendency for the 
cyst to close and because of the definite epithelial lining disclosed microscopically, 
it was felt that, unless some means of removing or destrojdng the lining of the sac 
was found, there would be a persistent sinus. A review of the literature, abstracted 
in the preceding pages, disclosed a disturbingly high mortality rate following at- 
tempts to enucleate such tumors. Therefore, on Aug. 9, 1938, about SO c.c. of 
sclerosing fluid, knonm as Carnoy’s solution,^ was introduced into the cavity through 
the tube, with the patient supine, and left for four minutes; then the patient was 
turned on her left side for one minute, and then slowly on her right side until fluid 
appeared at the outer end of the drainage tube. A small catheter was then intro- 
duced through the tube and the cavity thoroughly irrigated with saline solution. 
This procedure was carried out with no more than a very mild psychic reaction. 
Carnoy’s solution consists of: absolute alcohol, 60; chloroform, 30; glacial acetic 
acid, 10; and ferric chloride, 10. There %vas moderate drainage following this 
treatment. 

On Aug. 23, 1938, the capacity of the cavity was reduced to about 20 c.c. and at 
this time a second injection of sclerosing fluid was made, using the same technique 
as at the first injection. On Sept. 1, 1938, the drainage tube was removed. The 
patient was last seen on Nov. 8, 1938. The wound was healed; the patient had 
gained 22 pounds in weight and was apparently well. 
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THE EFFECT OF THERMAL TRAUMA OH BLOOD VOLUME. 
SERUM PROTEIN, AND CERTAIN BLOOD ELECTROLYTES: 
AN EXPERBIENTAL STUDY OP THE EFFECT OF BURNS 

JoH.v L. Keelev, JI.D., John- G. Gibso.v, 2xn, JI.D., 
axd JI. Puoax, M.D., Boston', Mass. 

(From the LaJjoratory of Surgicol Itescarch and the Department of Medicine, 
Barrard Medical School) 

I HIE siib.ieet of burns lias been investigated extensively from many 
approaches. Thus, the role played by slioek,^’* tlie bleeding 
Yolnnie,3 adrenal clistnrbanec,-* toxins, baeterial infection.''' ’•’ fluid 
losses,-- changes in blood electrolytes''’ and in carbohydrate and 
lactic acid metabolism''*’ lias been studied, investigation.s of the 
effect of severe burns on the circulating blood volume in relation to 
other organic changes have not been found in the literature. 

Tlie pui'pose of this study ivas to determine changes in the circulat- 
ing blood volume, blood gases, hemodynamics, blood electrolytes, body 
fluids, and body temperature resulting from an exten.sive burn, and 
to correlate the behavior of the animal with functional changes in 
the renal, re.spiratory, and cardiac .systems and with the jinthologic 
findings at nccrop.sy. 

.AiATERiAr, STunuen 

Five lai-ge male and two large female normal mongrel German 
shepherd dogs were used. Four of the.se, three male.s and one female, 
were splencctomized from fourteen to thirty-throe days before the 
experiments. The spleens were grossly normal and recovery from 
operation was complete prior to the experiment, 'rhermai trauma 
ivas applied under anesthesia to one side ol the body only in Experi- 
ments 1, 2. and 5, and to both sides in E.vitcriments .‘J. (!, 7, and s’, 
the area involving the thorax and abdomen from the level of the 
clavicle to the groin and laterally to the jm.sterior axillary line, 

.UCTHODS 

Plasma am! blood volumes were fletermined by the direct method 
of Gibson ami Evans.*'’ ColorimefiTc determination of the concentra- 
tion of dve in serum samples was made with the .sj)eclroj>)iolomeicr, 
cpiarta cells of a mrn. depth being used, and li tag. of Evan.s blue wen- 
inicctcd intravenously for each determination. With this method no 
correction for blood lost in .sampling or from washing out of the emi- 


IJ.ccIvciI for 


1. Nci.-trih-r I’C. m-ts. 
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nula is uecessaiy since the uieasurement obtained represents the cir- 
culating blood volume at the time of dj'e injection^' The hemoglobin 
concentration was determined by the method of Evelyn/® oxygen con- 
tent and CO 2 content by the gasonietrie method of Van Slyke and 
Neill/® serum and urine chlorides by the method of N olliard,-® serum 
potassium by the method of Shohl and Bennett/'^ serum protein by 
the micro Kjeldahl method/® and urine specific gravities bj’ a gravi- 
metric method. 

EXPERIMENTAL, PROCEDURE 

Animals were fasted but given water ad libitum for twenty-four 
hours before the experiment. Anesthesia was induced by the intra- 
venous injection of sodium pentobarbital in doses of 32.5 mg. per 
kilogram of body weight and maintained at adequate levels through 
the entire experimental period by supplementary intravenous injec- 
tions of from 32.5 mg. to 97.0 mg. of pentobarbital. Animals rvere 
weighed on a lever type platform scale sensitive to 0.1 kg. prior to 
anesthesia and at intervals during the procedure. A continuous record 
of the systolic arterial pressure was obtained on the Harvard kymo- 
graph by means of a cannula inserted into the right femoral ai’tery. 
Total blood lost in washing out the cannula varied from 48 to 130 c.c., 
averaging 80 c.c., or about 2.5 per cent of the average total blood 
volume. The jugular veins were expo.sed for ease in blood sampling. 
IJi'ine samples were obtained through an inlying catheter. After anes- 
thesia was induced, areas of the body surface were shaved and exposed 
to thermal trauma by means of a Bunsen burner applied for periods 
of from four to twelve minutes in sucli a way as to produce uniform 
changes in the appearance of the skin throughout the area traumatized. 
The effectiveness of anesthesia was not altered b.v this procedure. 
Excessive heat loss by radiation from the shaved areas was prevented 
by covering the animal with a sheet. Rectal temperatures were taken 
at intervals. Arterial blood samples were taken from the left femoral 
artery. Tissues in the regions of the exposed vessels were kept moist 
with sponges wet with normal saline. Observations were made con- 
tinually throughout the studies. In Experiment 1 the procedure was 
terminated by the intravenous injection of 170 c.c. of air and in Ex- 
periments 2, 3, and 5, of 937. 975 and 325 mg. of pentobarbital, respec- 
tively. In Experiments (i, 7. and S the observations were continued 
until the demise of the animal. 


RESULTS 

Changes in plasma, cell, and total blood volume, hematocrit, hemo- 
dynamics. blood gases, and electrolytes are shown in Table 1. The 
relationsliip of these changes throughout the observation period in 
Experiment 7 is shown in Fig. 1. 
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SURGERY 


PLASMA VOLUME 

In all cases a decrease of plasma volume oeenn-ed. A considerable 
decrease, amounting to 26.6, 32.1, and 36.6 per cent, in Bxpcvimmts 
5, 6, and 7 respectively^ followed immediately after the trauma with 
a continued decrease at a lesser rate during the remainder of the 
experiment, so that the plasma volume was reduced greatlv at the 
end of the experimental period in all cases. The degree of reduction 
from initial levels was someAvhat greater in the splenectomized animals 
than in those not splenectomized. In general, the longer tlie experi- 
mental period, the greater was the reduction in plasma volume. 


DOG '7 OPLENECTOM12ED<f 




TJVC »« 


j. The courite of chnni:o.s in rell, anti total voluiin*, 

hemoglobin content, and oxygon ysalurnilon of venous blood: blot 

pul«e* nnd roi<plnitor>- nitojt in Kxpt’rlnicnt T. 


herirttocrU, 
fl i>re.’*.Mire. 


lEKP voMMi: 

•V marked contrast in the course «if the eirenliilitig red cell volume 
was observed between the nonsfdeneetomized ninl './dene/Uomized /mi 
iiiiih Tims, in Experiments I. 2. am! ;{ there ivn- n marki'd hifr.'a*.'- 
in the total volume of the eireidiitinsr red e.dJs. Tiii- inerea^.- o..enrr. d 
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shortlj" folloM'iiig thermal trauma, and there was a general teudeuej" 
for this increase to be sustained throughout the course of the experi- 
mental pei-iocl. The circulating red cell xolume was increased 59.5, 
24.6, and 22.3 per cent above initial levels in Experiments 1, 2, and 3 
respectively. 

In the four splenectomized animals the circulating red cell volume 
decreased, there having been a reduction of 27.8, 7.8, and 13.1 per 
cent in Experiments 6, 7, and 8 respeetivelj' and little change in Ex- 
periment 5. 

TOTAL. BLOOD VOLUME 

A marked difference in the course of total blood volume rvas ob- 
■served in the nonspleneetomized and splenectomized animals due to 
the different response of the red cell volume, there being slight in- 
creases and only moderate decreases in the nonspleneetomized animals 
but considerable reductions in the splenectomized animals. The great- 
est reduction in total blood volume in nonspleneetomized animals 
occurred in Experiment 2, amounting to 20.6 per cent. The charac- 
teristic course of total blood volume in the splenectomized animals 
Avas a progressive reduction, amounting to 33.6, 41.6, and 30.8 per cent 
in Experiments 5, 6, and 7 respectively at the end of the experimental 
period. 

HEMODYNAMICS 

The initial pulse rate varied considerabl}' in the different animals, 
but in general there was a tendency for the pulse rate to rise gradually 
as the experiment progressed, with a sharp rise to rmry high levels 
terminally. Initial blood pressures also varied considerablj*. During 
the course of the thermal trauma arterial pressure dropped sharply, 
as much as 70 mm. of mercury in Experiments 3 and 8. This fall in 
pressure was accompanied by a rise in pulse rate and little change in 
respu-atory rate. Following trauma, the arterial pressime tended to 
return to the initial ler'cl. In the three nonspleneetomized animals 
the initial level was maintained throughout the experimental period. 
In the four splenectomized animals, following the recovery from the 
reduction accompanying the thermal trauma, there was a gradual and 
steady fall. In Experiment 5 systolic pressure was 40 mm. of mercury 
at the time the experiment Avas terminated by the intravenous injection 
of pentobarbital. In Experiments 6, 7, and 8 death occurred at nine, 
thirteen, and nine hours after thermal trauma and shortly before 
demise the systolic pre.ssnre fell sharply. In these three animals the 
termmal fall m pressure was preceded by a marked increase in the 
respiratory rate Avhich was 120 per minute in Experiment S shortly 

hf'rnrn 
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Table I— 



Dog 7.—yiay 3S, 


Initial 
10:15 A.M. 
1 00 

28.94 

96.0 

95.2 

1170 
748 1 

-30.6 

1125 

962 

23.4 

2295 

1770 

-22.P 

50.5 

57.7 

72 

150 

132 

96 

15 

16 

2 40 

28.44 

95.4 

715 

-38.9 

1180 

+ 4.9 

1895 

-17.3 

62.3 

15S 

98 

14 

4 57 

28.22 

96.3 

598 

-4S.8 

1047 

- 6.9 

1645 

-28.3 

63.7 

168 

110 

12 

9 42 


101.0 

543 

-53.5 

977 


1520 

“o3.V 

04.2 


00 

24 

12 01 

27.44 

103.4 

543 

-53.0 ' 

1037 

mUbSm 

1580 

-30.8 

05.7 

234 

54 
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104.2 

875 

-16.65 

1130 

- 7.37| 

2005 

50.5 
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46 
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106.2 
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-26.7 

1060 

-13.1 

1935 

- 1.46 
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BLOOD GASES 

Accompanying tlie increasing licinatocrit values tlieie was a con 
sistent increase in the lienioglobin concent i at ion of the blooc in 
cases, greater in the nonsplenectomized tl.an in the spleneetomizcd 
animals. The oxygen content of venous blood fluctuated 
in a manner parallel to the change.s in the circulating red ^•elUolmue 
In onlv two nonsplencctomized animals, 1 and 3, were on 
observ«l. In all of the .splencctomixed animals there was a marked 
and progre-ssive deerease in the oxygen content of the venous bloo 
“™lnrv,l„os or ioo« II, on ll.roo voU.o.oo por oe,„ I.o.i.p ol,»Tvo,l 

Experiments C, 7. and S. . 

Due to the increase in oxygen capacity resulting from the rise n. 
Lemoclobin concentration and to the decrease m oxygen content, 
oxvcmi saturation fell, terminal values of •lo,. and ol.o per ee 
1 ‘ ^ rr been observed in nonspleneclomued Animals ]. and 

s Itur-Itio , was ni.ich more pronounced in .he 

oxygen ^ ,l,at i-u.ial levcN wc-c lower 

‘‘TI OXVPPI, Ml I 
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REMARKS 


Splenectomised March 24, 1937 


11.16 

lt.78 

19.8 

56.6 

54.0 



7.40 

Left side burned 10;4S-10;53 A.M. 

Bight side burned 10:53-10:57 a.m. 

1C.7T 

9.82 

11.07 

2.30 

17.70 

1S.40 

17.85 

17.15 

23.70 

24.65 

23.95 

23.0 

70.7 

39.8 

48.8 
10.0 

45.7 

38.5 

38.0 

52.0 

698 ! 
706 

15.0 

14.8 


Died at 11:04 p.m. 


Spknectomized June 21, 1938 


IflBR]] 

17.48123.4 

55.5 

44.5 

mu 


6.49 

Burned, left side, 10:38-10:44 A.M. 

V 11.0 

17.48 

23.4 

48.0 

45.5 




Burned, right side, 10:44-10:49 .A.M. 

A 16.2 

19.8 

20.0 


43.0 





V 15.4 

20.4 



44.5 





A 11.S 

18,4 

24.05 

47.9 

46.0 

659 


6.77 


V 10.9 

18.4 

24.05 

44.2 






A Sa 

19.35 

26.0 

K 'MSM 


059 


5.88 


V 7.S 

19.61 

20.3 


40.0 





A 6.4 

20,6 

27.0 

ti iwl 

24.0 





V 5.2 

20.4 

27.35 

19.0 

27.4 





A 3.7 

21.8 

29.2 

12.75 

50.0 




Died at 6:52 p.m. 

Y 2.9 


29.5 

9.S3 

51.0 






Experiments 6, 7, and 8, which succumbed to the experimental pro- 
cedure, oxygen saturation was less than 10 per cent just prior to demise. 
The carbon dioxide content of venous blood changed but little in non- 
splenectoinized animals, the value in the tenninal blood sample being 
about the same as tlie initial level. In the splenectomized animals 
there was some lowering of the caihon dioxide content as the experi- 
ment progressed, with a terminal rise as respiration failed. A parallel 
between the lowering of the cai-bon dioxide content of venous blood 
and the terminal rise in the respiratory rate was obsei’ved. 

BLOOD ELECTROLYTES 

The concentration of sodium chloride in the blood serum varied 
little, but, due to the decrease in plasma volume occurring during the 
experiment, the total amount of this salt present in the circulating 
blood stream was reduced greatly at the end of the experiment, even 
in those cases in which the total blood volume was little chaimed 
(Experiments 1. 2. and 3). The concenti-ation of serum protein was 
within normal limits in all experiments, but there was a tendency 
for the concentration to fall as the experiment progressed, which 
when considered in the light of the reduction in plasma volume, indi- 
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eates a considerable loss of protein from the blood stream. In tlie 
expeiiluents in M'liieh blood potassiniu was determined, the concentra- 
tions n ere within normal limits and the variations observed bore jio 
relationship to the duration of the experiment, changes in blood vol- 
ume, or eventual collapse of the circulation. 


PATHOLOGIC FJXDIXGS 

K'eeropsies were completed within two hours of death. At post 
nioitem in the animals traumatized on one side only pajier patterns 
of the burned areas were obtained for comparison of the amount of 
surface area involved on the normal and affected sides. In these ani- 
mals the skin and subcutaneous tissues over the burned area were 
excised and the weight of this tissue mass compared with the weight 
of a corresponding area of skin and subcutaneous tissue excised from 
the normal side as a basis for the estimation of the amount of Iluid 
extravasated into the burned area. 

The post-mortem findings in all animals were e.ssentially similai'. 
There was severe dehydration, the ti.ssue.s, muscles, and seron.s sur- 
faces all being exceedingly dry. There was practically no fiuid in any 
of the serous cavities, nor was there any “pooling” of blood in ve.ssels 
or organs in the abdominal area. 


On opening the body, (he cut surfaces of the tra'nniatized area bulged, 
revealing a gelatinous, edematous mass beneath the skin, somewhat 
hemorrhagic and of a greenish tinge, undoubtedly due to staining with 
the Evans blue. Microscopically there was coagulation necrosis of the 
skin surface and marked edema and occasional areas of ncero.sis in tlio 
subcutaneous tissues, as evidenced by infiltration by jiolyiiiorphouu- 
clear leucocytes. The chest was contracted and narrowed, and the 
diaphragms were high. The lungs were collapsed, lying against flie 
posterior thoracic wall, a light pink in color, very dry and containing 
little air, mieroscopicaily siiowing only slight cugorgemciit ot the 
capillaries in the alveolar walls. 7 lie bronchi contained no mucus. In 
the lower portions of tiic lungs jiosteriorly there were frcfiiicnt arca.s 
of purple color, firm and noiicrepitniit, from (he cut .snrfaee.s of which 
air could be expressed. These .seelion.s .showed, in addition to engorge- 
ment of the alveolar wall, iufillnitiou with jiolymorphonnclcar leuco- 
cytes and a marked deerea.se in the .size of l!ie alveolar .sjmees. the 
])ieturc being similar to an early bronchia) pneumonia of tin- type s,-cn 
in childhood? The poribronehial )y;nr)h gJaud.s were nisi, in color. 


due to staining with the <lye. 

The pericardium and efiicardinm were glislenin- and dry. and a 
few cubic centimeters of thin yellow serous fluid acre f.nmd in tlo- 
•• -irdial eavitv. 'fhe heart mnscle «as firm in some instances aiol 
su'ditlv flabby in others, but no involvement of the coronarv aricncs 
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was found, and, on section, the cut surface of the ventricle was diy 
and somewhat granular. Microscopically there were no significant 
morphologic changes in the heai*t muscle. The valves were normal 
in all animals except Experiment 3 in which there was an ulcerated 
lesion on the posterior cusp of the mitral valve about 9 mm. in diam- 
eter with shai-ply demarcated margins and great thinning of the cusp 
centrally. This dog developed a loud harsh systolic murmur during 
the course of the experiment. The aorta appeared normal, as did the 
esophagus and vena cava, which contained very dark, uonclotted blood. 

The abdomen was scaphoid. There was no gross evidence of infec- 
tion at the site of the insertion of the cannula into the femoral artery. 
The peritoneal surfaces everywhere were dry and glazed looking, and 
there was no free fluid in the peritoneal cavity. The omentum Avas 
in normal position, Avaxj’- in appearance, and the mesenteric vessels 
Avere narroAA-ed and pooidy filled. In genei-al, there Avas marked ischemia 
of the entire gastrointestinal timet, the stomach and boAvel being pale 
and practically empty and contracted, except for the rectal ampulla. 
The rugae of the stomach AA'ere elevated Avith hjiieremic summits. 
There Avere no frank ulcers in the stomach. The mucosa of the entire 
small boAA'el shoAved varying degrees of hj'pereraia, with definite ulcera- 
tions in the duodenum and jejunum of tAvo animals. Microscopically 
the pink ulceration Aims superficial, but there Avas an area of necrosis 
as evidenced by a change in the staining property that extended to 
the submucosa. The linear folds of the colon n-ere reddened, especially 
in the loAver portions. In some animals the fecal contents of the rectal 
ampulla AA’ere grossly blood stained. 

The liver surface Avas smooth, broAAui in color, and dry. On section 
little blood could be expressed from tlie cut surface, Avhieh had a some- 
AA'hat nutmeg appearance. There AA-as no gross necrosis. Microscopi- 
cally there Avere scattered areas of engorgement of the sinusoids around 
the central vein, AA-ith some central necrosis as evidenced by poljnnor- 
jdiomiclear leucocytic infiltration. The gall bladder AA-as normal in 
size, and the bile AA-as a greenish broAvn in color and seemed normal 
in amount. 

The pancreas Avas dry, pale, and on .section the surface AA-as pale and 
AA-axy AA-ith scattered red punctate areas. There Avere no abnormalities 
microscopically. 

In the three animals AA-hich \A-erc not splenectomized, the spleen Avas 
contracted, firm, blue in color with .scattered raised purple areas on 
the surface. On section the pulp seemed very friable, and but little 
blood could he ex]n’essed from the cut surface. 

The kidneys aa-ci-c firm, normal in si-ze, blue-green in color. The 
I'ujAsule strippe<l easily and. on section, the cortex was a deep purple 
AA-ith prominent markings. The pyramids were a pink-purple color 
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tlie pelves normal Microscopically there was albiiniinous material 
vitliiii the capsniar spaces of the glomeruli, and oceasjo!]nl hyaline 
and granular easts rvere seen in the convoluted tubules. Colloid de- 
generation of the convoluted tubules, the ceils of mhieh also contained 
some hemosiderin, was seen. Ureters were nomnal. The bladder was 
empty, contracted, very firm, and there was slight hyperemia of the 
mucosa but no ulceration, hemorrhages, or calculi. 

The adrenals were ivory white, very dry and firin. On section no 
gross abnormalities of either cortical or niodullary jjortions wci'c evi- 
dent. In all instances, however, microscopic examination revealed 
invasion of the cortex bj' pol.vmorpliomielcar leucocytes, involving the 
zona faseiculata priucipallj' and to a lesser extent the zona reficulo.sa. 
These lesions are illustrated in Fig. 2. In only one adrenal was there 
even slight polyniorphonnelear hn-asion of the zona gJomcniiosa, and 
this urns limited to one small area immediately adjacent to the dam- 
aged area in the cortex. 



Ffc. 2. — Lesions In the adrenal corte.v. Section aC ndrenn! trout l-,*tw’Hnipnt i 
(xrO), aenmto.vj'lln and cosln stain, -sbow-s the resion of tlie 

which the Infiltration with polrnior|)homieIe.ar ccll.s Is mo.vt intenxe. The f 

seen I.ving between the cortical cells and. m the urcao Indicated hj the arroii.«, nithin 
the cortical ccll.s. 

Gro.ssly the memhranes of tlio brain trerc swoolh ami glistening, 
the dura was iuttiet. and t/ierc was no evidence csterunlly of any gros.s 
hemorrhage. There wa.s little tluul in flic .subarachnoid spacc.s. Tiic 
hvfiophy.si.s appeared norma) and wa.s not .stained by the dye. 

Histologic, studies of the brain of Experiment h' shou-ed cvirlenee of 
a diffuse eireulatory distiirbanee. Sections stained I.y the benzidino 
(eehniqiie of Lepeline and PieJnvorfh prepared according Iti Method 2 
in the modtfieafion employed by Doherty. Snh. and Ale.vander-'Ushor.v.d 
the entire va.seiilar bed to be congested, the vessr-N hein- densojy 
pael'od n-ith red blood eorpn.sele.s, wilhoiif. hon-ever. an,v niarlied 
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dilation. There was some “bead” deformity of the vessels, especially 
those near hemorrhagic areas. Scattered throughout the brain were 
small hemorrhages, ranging in severity from perivascular sheath hem- 
oiTliages to small perivascular and parenchymatous hemoiu-hages with 
extravasation of red cells into the adjacent brain tissue, being most 
frequentlj" found in the bases of the hemispheres, notably in the pre- 
pyriform and entorhinal areas, in the medial and dorsal portion of 
the thalamus, around the aqueduct of Sylvius, in the corpus callosum, 
and in the white matter of the cerebellum. These changes are shown 
in Fig. 3. 

In Experiment 2 sections stained by the technique of Masson and 
Mallory confirmed the findings in Experiment 8, there being dense 
packing of the Amssels with small perivascular and parenchymatous 
hemorrhages in similar regions with “bead” deformity of some of 
the vessels. 

No cellular damage was seen in any of the brains examined, the ceil 
nuclei everjnvhere being pale and clear and the cell margins and den- 
dritic processes being sharply defined, nor was there any evidence of 
glial damage or pi-oliferation. 

In Experiment 6 evidence of healed previous brain damage, charac- 
terized by organization of previous perivascular hemorrhages with 
thickening of the adventitia and perivascular lymphoeytio infiltration, 
was found. These lesions were obviously old and could have had no 
relation to the trauma under investigation. In this animal, however, 
fresh hemorrhages of the type described above were found in the 
region of the aqueduct of Sylvius. 

DISCUSSIOX 

The striking characteristic of the bchaAUor of the circulation in these 
animals was the maintenance for long periods of arterial blood pres- 
sure well above shock levels, even though the animals were severely 
traumatized. However, demise was due to a complete breakdown of 
the respiratory and vascular mcclianisms, and the extent to which the 
observed changes contributed to this collapse may be of significance 
m the consideration of the causes of death in burns. 

All of these animals experienced drastic reductions in circulating 
plasma volume. It may be argued that the presence of a large area 
with extensive capillaiw damage might influence tlie disappearance of 
the dye from the blood stream and hence the accuracy of the plasma 
volume determinations. AYitli the exception of values obtained in 
Experiments 5, 6. and 7 by the .short indirect method’® immediately 
following tlie thermal trauma, all of the plasma volume determinations 
were made witli individual dye injections. In a previous eommunica- 
Oon” it, was pointed out that the plasma volume, since it is based u])on 
flic dye dilution value obtained by the extrapolation of the slope of 





Q 

^'•o- Expenn,e„t S 

composed largely of loops rather T ’'"'® '* "’“'’ked eoneesHon *^, ‘'>e vascular 

shown pese lesions are evidence of ‘he Mrenchv4,e r",P'''''^'‘'>«C'''‘'i'- 

bed and hence of some decree of anoxia o?®^b?ata tfssSof ‘‘he o^rebrn'l vaUulJ? 
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disappearance of tlie dye from tlie blood stream to the time of injec- 
tion, represents the plasma volnme existing at the time of injection, 
and the accuracy of the result is but little influenced by variations in 
the rate of dye disappearance. Hence the recorded values are reliable. 

These reductions in plasma volume resulted from large uncompen- 
sated losses of body fluids. In Table II are shown the losses in plasnra 
volume and of tissue fluid into the damaged areas. In this analysis 
it is assumed that all weight lost may be regarded in terms of body 
fluid and that all bodj- fluid lost either from the lungs and kidneys 
or as edenia must have passed through the circulating blood stream. 
Total fluid- loss is, therefore, equal to the weight loss plus the weight 
of the edeiha fluid, and tissue fluid loss is equal to total fluid loss minus 
the reduction in plasma volume. Total fluid loss, of which the greater 
portion was tissue fluid, was 7.24, 7.29, and 6.08 c.c. per hour per kilo- 
gram of body Aveight in Exi)ei'iments 1, 2, and 5 respectively. 


Table II 

Total. Ft.vm axd Tissve Fli'id Losses 


E-XJ’EUI- 

MEXT 

xo. 

weight 

(KG.) 

WEIGHT 

LOSS 

(CM.) 

VRIXE 

OUTPVT 

(c.c.) 

FLUID 

LOSS 

FROM 

LUNGS 

(C.C.) 

; FLUID 
LOSS 

INTO 

DAMAGED 

AREA 
(C.C.) i 

TOTAL FLUID 
LOSS 

1 

REDUC- 

TISSUE 

FLUID 

LOSS 

(C.C.) 

(c.c.) 

(c.c. 

PER HR. 

^ PEP, 
KG.) 

TIOK IX 
PLASMA 
VOLUME 

(c.c.) 

1 

19.()3 

450 

75 


0(50 

1,410 




0 

32.3 

1,210 

(•)■ 


1,100 

2,370 




5 

22.44 

580 

03 

k9 

900 

3,480 





It was observed that the rate of disappearance of the dye was more 
rapid in the early determinations than in those eairied out near the 
end of the experiments, and we regard this as evidence that in the 
latter part of the experimental period less and less fluid was passing 
from the blood stream into tlie traumatized area. This is in keeping 
with the observation that the greater part of the swelling in the 
traumatized areas occurred very shortly after thermal trauma. That 
the jilasma volume remained reduced during the latter portion of the 
experiments, even though the rate of extravasation of fluid into the 
damaged area was diminished, is evidence of exhaustion of the body 
fluid reserve. Further evidence of the severity of the dehydration is 
the almost complete anuria which developed in all these animals, to- 
gether with the rise in the specific gravity of the urine, even during 
periods when the systolic blood pressure was well sustained (Table III). 

Total blood volume was sustaiued at very nearly initial levels in the 
three nonsplenectomized animals, 1. 2. and 3, in .spite of the reduction 
m plasma volume, by a large increase in the volume of circulating 
red cells. No marked fall in the systolic blood pressure was observed'" 
and It seemed evide.it that tliese animals eoidd have .survived bevond 
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Table III 

SPECmc GBAVJTV and CnLOJtrBE Co^•TE^•T OF UniNE 

Expebimest 8 


TIMK 

(iin., JtiK.) 

AXtOUKT 

(aa) 

SPECIFIC 

OEA\aTY 

CHLORIDE 
CONTENT 
(Gif. VOU) 

9: so A..M. 

Jiilv 9, 1938 

13 

1.045 

.0416 

20 

12 

1.047 

.0408 

45 

22 


.0880 

1 31 

12 


.0024 

0 00 

13 

1.043 

.0013 

2 50 

5 

1.006 

.0 

5 24 

4 


.0 

8 31 

12 

1.075 

.0 


the induced end of tlie experiment. In these animals the oxygen con- 
tent of venous blood was well sustained and, wliile there was a fall 
in oxygen saturation, it seems evident that the oxygen-cariying mecha- 
nism was functioning fairly adequately since respiratory rates did not 
rise markedly nor did venous carbon dioxide content fall appreciably. 
In marked contrast to this situation the total blood volume of the 
splenectomized animals progressively decreased throughout the experi- 
ment, having been reduced 33.6, 4-1.6, and 30.8 per cent fi’om initial 
levels at the time of death in Experiments 5, 6, and 7 respectively. 
In the splenectomized animals the pei'centage reduction in plasma 
volume was somewhat greater than in the nonspleneetomized animals, 
but the reduction in red cell volume was chiefly responsible for the 
marked reduction in total blood volume. In these animals systolic 
blood pressure, in general, paralleled the course of total blood volume, 
o-raduallv falling as the experiment was continued xmtil, m Animals 
6, 7 and 8, when levels of from 50 to 70 mm. of mercury were reached, 
there was’ a rapid and fatal circulatory collapse preceded by a sharp 
rise in respiratory rate. Just prior to collapse, the total blood volume 
was reduced 41.6 and 30.8 per cent in Experiments 6 and 7 respective j . 

With the increase in hematocrit, there was an increase in the hemo- 
globin concentration and, therefore, in the oxygen capacity, less 
marked in the splenectomized than in the iionsplenectoniized animals. 
Venous oxygen content, however, fell progressively to extremely low 
levels, the oxygen saturation being less than 10 per eeiit at the time 
fatal collapse occurred in Experiments 6, 7, and 8. It is evident tha 
the effieienev of the oxygen-carrying mechanism in these animals was 
tiotiv Bespim.ovy ™.es rose .-.piCly ,»0.- to eollepse 

and venous CO 2 values fell in relation to the increase 111 lespiiatoiy 

chaime in eoneentration of serum ehloride.s occurred, but 

. i” !>■«»" 

,r «-as grootly lowered. This i.Klics.ed o-l«rire loss of 
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sodimu chloride into the biirued area. The couceutration of serum 
protein was diminished teimiinally in five of the six experiments in 
which serum protein determinations -were done. Here again, due to 
decrease in plasma volume, the total amount of serum protein was 
greatly reduced. On the basis of estimation of the amount of fluid 
(Table II) extravasating 'into the traumatized area, assuming the pro- 
tern content of the edema fluid to be approximately equal to that of 
the blood serum at the time of injury,-^ Ave compute that the loss of 
protein into the damaged area Avas far greater than the reduction in 
the amount of serum protein in the circulating blood volume. This 
fact strongly suggests that, in these animals, there existed a source 
of proteins available for rapid mobilization. 

Ho significant change in concentration of blood potassium occurred, 
although considerable amounts may have been lost into the damaged 
areas, 

While no determinations of the pH of the blood Avere made, it is 
probable that no seA’ere degree of acidosis developed in the nou- 
splenectomized animals in udiicli respiratory rates were not markedly 
accelerated, and in Avhich venous CO2 values and chloride concentra- 
tions Avere normal, but there may have been moderate acidosis termi- 
nally in the spleneetomized animals. 

Several factors must be considered as bringing about the peripheral 
vascular collapse seen in these animals. Reduction in blood volume 
with the disparity betAveen volume capacity and circulating blood 
A'olume described by Moon-^ is knoAAm to produce peripheral collapse. 
Exactly this picture Avas described bj* Gibson and Kopp-® in patients 
undergoing artificial fever treatments in Avhom severe reductions in 
blood A'olume preceded profound A'aseular collapse. It Avas obseiwed 
that, as the experiments progressed, there Avas very little blood in the 
large peripheral veins, the .iugular A-ein exposed for sampling being 
partially collapsed. The poor venous return manifested by this loAver- 
mg of venous pressure could not but aid in the development of cardio- 
va.scular failure. It should be said, hoAvCA'cr, that in all animals in 
Avhich death ooeurred respiration aa^s the first to fail, the heart con- 
fnuiing to beat for several minutes after the complete cessation of 
Inspiration. 

In all the animals Avhich succumbed, a profound anoxia, as evidenced 
by extraordinarily Ioav oxygen saturations of venous blood. Avas ob- 
served prior to collapse, even though the respiratory rate Avas markedlv 
Gevafed at this time. It is hardly possible that the oxygen tension 
"I the tissues, and particularly in the brains, of these animals could 
have been adequate for proper oxygenation of cells. 

In the opinion of Dr. Leo Alexander the perivastudar and i>aren- 
^'i'.vinalous hemorrhages seen in Experiments 2. fi. and S are fresh 
!‘n<l it is reasonable to assume that in point of time they are related 
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to tlic (liuvitioii of Du; cxpcnmciit and Unit (iicy may be considered 
as evidence of (lie existence of areas of stasis in a severely congested 
cerebral vascular bed. 

In an eftorl to evaluate the intlncnce of anesthesia on brain tissue, 
a control experiment was done using- a normal, healthy male shepherd 
dog weighing IIl.l hg-. i\nestbe.sia was induced by the intravenous 
adminisfi-ation of 32.5 ing. of pentobarbital (nembutal) per kilogram 
of body Avciglit and was maintained by supplementary doses for a 
peiiod of (on hours. The animal was (hen sacrificed by an additional 
intiavenous injection ol 975 mg. of jicntobarbital, and the brain was 
removed immediately dor study. The sections of the brain of the con- 
trol animals .showed hemorrhages similar to those seen in the brains 
oi the animals subjected to thermal trauma. One significant difference 
existed. The sections fi-om the control animal showed capillary dilata- 
tion in addition to the hemoiTliages; whereas, the sections from the 
traumatized animals demonstrated caiiillaries of normal size. It is 
suggested that the degree of dehydration present in the thermally 
traumatized animals counteracted the vasodilatory effect of pento- 
barbital. No areas of injury to motor or ganglion cells of the kind 
described by Gildea and Cobb-' were observed. It is possible, how- 
ever, that there may have been some functional damage to nerve cells, 
since death occurred suddenly, and there inaj’ have been insufficient 
time for the development of morphologic changes. 

Although the vascular lesions in the brains of the experimental ani- 
mals cannot be attributed entirely to the effects of thermal trauma, 
it is p 2 'obable that the degree of anoxia, as evidenced by the amount 
of congestion and the frequency of the lesions, was more severe, and 
the functional damage to nerve cells was greater in the expei-imental 
than in the control animal. 

klieroseopically the adrenals showed damage to the cortical areas 
characterized by infiltration with polymorphonuclear leucocytes, to a 
marked extent in the zona fascicularis and to a less extent in the zona 
reticularis. The adrenals of a control animal, subjected to nine hours 
of anesthesia with pentobarbital, showed no abnormalities microscopi- 
cally. Lesions similar to those seen in the adrenal cortex of these 
animals have been described by Hartman-^ in animals which died fol- 
lowing artificial hyperpyrexia. However, our experiments were acute 
and sulfieient time may not have elapsed for the development of 
morphologic changes in the adrenal medulla. Blood potassium levels 
were not particularly elevated beyond levels that might result from 
hemoeoncentration and, what clianges did occur, probably were of no 
significance in the production of vascular collapse. Adrenal damage 
was veiy probably not of primary importance but cannot be excluded 
as plaj'hig some role in the development of shock in these animals. 
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Tlie continuous anesthesia maintained throughout these experiments 
had the effect of minimizing the part plaj^ed in burns by reactions to 
painful stimuli and in oi\r opinion afforded an opportunity to studj’ 
the changes in the vascidar and respiratory systems in the absence 
of a primary neurogenic factor. 

No evidences of infection in the traumatized areas or elsewhere were 
found at post mortem, and it is, therefore, highh' improbable that 
toxins of bacterial origin played any part in the reaction of the ani- 
mals.® The effect of toxins possibly released from damaged tissue, 
however, cannot be excluded.® 

All of the animals had some degree of elevation of body tempera- 
ture, but in no case was there a rise to fatal levels. The significant 
effect of the fever probably was an increase in metabolism, as has 
been shown to occur in typhoid fever by Dubois®® and in artifieiallj’ 
induced fever by Bazett.®® As a result, the oxygen requirement of 
the.se animals must have been increased. With increase in body tem- 
perature and oxygen consumption, heat production increases and, since 
these animals lost heat principally by evaporation of the water content 
of alveolar air, an increase in the loss of body fluid resulted. 

It is evident that no single one of the above factors was solelj' 
responsible for the shock which terminated the existence of these 
animals, but that shock occurred as the result of the final failure of 
the organism to contend with certain primary reactions to the trauma 
sustained and secondary disturbances following inevitably in the train 
thereof. The train of events leading to the establishment of a vicious 
c.vcle may be described as follows; 

Primary Reactions . — 

1. As a result of alterations of the permeability of the capillaries in 
the traumatized tis.sue.s there is an immediate and consideimble extrav- 
asation of fluid, which may be considered as slightly diluted blood 
serum containing many red cells, into the damaged area. 

2. Since this fluid is withdrawn directly fi-om the blood stream, an 
immediate and considerable reduction in the circulating plasma volume 
re.sults, bringing about, in addition to a lowering of the total blood 
volume, a marked hemoconcentration. 

3. A rise in body temperature occurs, due primarily to the thermal 
mput accompanying the application of heat and secondarily to an 
increase in body heat jn-odnetion, and with this an increase in the 
oxygen consumpt ion. 

Compcn.salory Reactions . — 

4. Extracellular fluid moves into the circulating blood stream in 
obedience to the laws of electrolytic equilibrium and partially replaces 
thud losses from tbe j)lasma. 
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5. As tlie ox.vfrcu rcfjuircjncnt increases and the oxygen saturation 
ialis (see No. ( below), rc.sj)iratory aetivitj' becomes increased, so that 
the rate of fluid loss fro)n the Inngs increases, imposes an additional 
drain upon the fluid reserve, and brings about further decreases in 
plasma volume, further hcmoconccnti-ation, and a tendency toward an 
acidosis. 

6. The henioconeentration brought about by reduction in the plasma 
volume is augmented by a considerable increase in the total volume of 
the circulating red cells. The increased viscosity of the blood result- 
ing therefrom acts as an impedance to blood movement and impairs 
gas exchange between tissues and blood. When the available reserve 
of red cells is exhausted, continued fluid loss brings about a further 
reduction in total volume. 

7. As a result of henioconeentration, acidosis, and slowed blood flow 
through the lungs, oxygenation of arterial blood becomes increasingly 
ineffleient, tissue anoxia witli a compensatory hyjierventilation oceui-s, 
and the rate of fluid loss, consequent reduction in plasma volume, and 
henioconeentration increase. 

In the vicious cycle thus established a point is reached eventually 
at which the circulating volume is no longer adequate for maintenance 
of venous return to the right heart, and cardiac function suffers. At 
the same time tissue anoxia in the brain produces paralysis of respira- 
tory and vasomotor centers with, finally, sudden fatal collapse. 

Several conclusions of clinical interest as regards the treatment of 
severe burns in human beings iiiii.v be drawn from the above discus- 
sion. It is clear that the chief factor in initiating the train of events 
leading to collapse was the severe and progressive deh 3 'dratiou suffered 
bj^ these animals. The amount of fluid that can be lost into a severely 
burned area and the speed with which this loss can take place are 
striking and emphasize the urgent need for prompt and adequate fluid 
replacement. The chief eti’eet of an uncompensated loss of fluid into 
the afl:’ected area is a reduction in the plasma volume. It is the con- 
sequent hemoconcentration which interferes with the speed of blood 
flow and with ox^'genation that leads inevitablj' to the vicious cj'cle 
of continued fluid loss, hj'perventilation, anoxia, acidosis, and even- 
tual respiratory and cireulator.v failure. Some idea of the amount of 
fluid required by a severelj' burned patient can be obtained from a 
consideration of the total tissue fluid losses of these animals. The loss 
of tissue fluid urns 7.2, 6.56, and 4.57 c.e. per hour per kilogram of body 
vmight in Experiments 1, 2, and 5 respeetiveh', or amounts equal to 
about one and one-half times the normal plasma volume. Thus, in 
the ease of a man weigliing 70 kg. with a severe burn involving about 
a third of the bod.v surface, based on a tissue fluid loss at the rate of 
only 5 c.c. per hour per kilogram, the twenty-four-hour fluid require- 
ment would be 8,400 c.c. This conjecture is in keeping with the re- 
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peated clinical observation that severely burned patients can be given 
large amounts of fluid parenterally Avitliout producing mucb improve- 
ment in blood pressure or clinical state. In addition, it sliould be 
remembered that, since the human mechanism for heat dissipation is, 
to a great extent, dependent upon evaporation of water from the skin, 
fluid losses in patients with even slight fever maj’ well be in excess 
of those experienced bj' these animals. The relatively bloodless and 
contracted state of the entire intestinal tract seen in these animals 
would suggest also that water absorption from the stomach and bowel 
might be impaired in severely burned patients and serve as a good 
basis for the parenteral administration of fluids, even in large amounts. 

The beneficial effect of transfusions in burned patients in all prob- 
ability is due as much to the additional oxygen carrying material thus 
supplied as to the replacement of lost serum protein and blood elec- 
trolytes. Thus, the animals that could transfuse themselves from their 
own spleens tolerated the trauma and reactions thereto far better than 
did the splenectomized animals in ivhieh the reserve of available red 
cells was limited. 

A sharp and sudden rise in hemoglobin or red cell count in burned 
patients should be regarded as an indication for further administra- 
tion of fluids or for transfusion. 

Pinall 5 ’-, it should be said that the dwation of these experiments, in 
which the trauma was severe, suggests that the ability of the organism 
to survive may have been due to the suppression, by the anesthetic, 
of painful stimuli, permitting the available adjustment mechanisms to 
function to the fullest possible extent. Tliis suggests the ivisdom of 
the immediate administration of drugs to humans with severe burns 
to the point of effective and complete relief of all pain. It is suggested 
that even in patients in shock the inhibition of painful stimuli cannot 
but have the beneficial effect of permitting bodily adjustments to take 
place to an extent not possible wdven the vasomotor and cardiorespira- 
tory systems are reacting strongly to noxious stimuli. 

CONCI-USIONS 

1. Changes occurring under continuous and adequate anesthesia in 
the circulating plasma, red cell and total blood volume, in blood oxy- 
gen and carbon dioxide content, in the hemodynamics, and in the blood 
electrolytes were followed in three nonsplenectomized and four sple- 
oectomized dogs which were subjected to thermal trauma. 

2. The plasma volume was reduced immediately and markedly in all 
animals, due to a rapid loss of plasma fluid into the traumatized areas. 
Under further observation this loss continued, and a progressive in- 
rroase in the insensible water loss brought about a continued reduction 
m the plasma volume. 
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S. Largre increases in tlic total nninber of circulating reel cells were 
effective in maintaining the total blood volnine at a level adequate for 
the support of circulation and for meeting the oxygen requirement 
in the nons])]enectomized animals. In the splenectoinized animals the 
total number of j-ed ccll.s wa.s reduced and total blood rohime was 
lowered progressively. 

4. Arteiual blood pressure paralleled the course of the total blood 
volume and, in three spleneetomizcd animals, fatal circulatory collapse 
occurred v-hen tlie systolic pressure had fallen to 50 to 70 mm. Hg, 
and the total blood volume Jiad decreased about 35 per cent from 
initial levels. 

5. Oxygen saturation of venous blood was reduced in all animals, 
reaching values of less than 10 per cent prior to peripheral eollfipse 
in those animals that sueenmbed. 

G. A progressive uncompensated loss of body fluids and electrolytes 
may lead to the establishment of a vicious cycle of continued hemo- 
eoneentration, congestion, stasi.s, anoxia, hyperventilation, and acidosis, 
with eventual fatal respiratory and circulatory collapse. 

7. The relation of the reactions observed in these animals to the ra- 
tionale of the clinical treatment of severely burned humans is discussed. 

We wish to e.spress our appreciation to Dr. D.aiTell Ayer, of the Peter Bent 
Brigiiani Hospit.al, foi' Iiis assistance in interpretation of tlie microscopic pathologic 
flncllnss, and to Dr. Leo Ale.wander, of the Boston State Hospital, for his examination 
of the brains and tlie interpretation of tlie significance of tlie cerebral vascular lesions 
demonstrated by tiie special staining technique employed. 
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PHAGEDENIC ULCER 
A Rei*ort of Three Cases 

JoiixX Winslow IIjusiipeld, M.D., New Haven, Conn. 

(From Vic Lahoratori/ of Snrtficnl BndrrMogij, Dcparimcnt of Surgery and 
Department of Dactcriology, Yale Vniversity, the School of Medicine) 

TN 1909 Luekett" reported an iimisual rapidly spreading ulcer of the 
abdojuiual wall. The patient, a gardener, noticed a small pimple 
on the .shin of the left lower portion of his abdomen. He picked at this 
nith his fingernail and on the following day observed that a scab 
coi ered the site of the former pimple. Removal of the scab revealed 
a small nicer which spi-ead rajiidly. Six days after he had picked the 
pimple, the ulcer measured 2 by 3 inches. Twelve days later it meas- 
ured 5% by 10% inches and had destroyed the skin covering the 
gi'eater part of the lower abdomen. As a desperate measure, the 
entire nicer, together witli the skin well beyond the red area, ivas 
excised ivith the eauteiy. This treatment resulted in complete and 
rapid recovery. 

Cullen^^ in 1924 described a “progressively enlarging ulcer of the 
abdominal wall involving the skin and fat, following drainage of an 
abdominal abscess apparently of appendiceal origin.” In the same 
year Borelli'’ reported a case of “diffuse superficial gangrene of the 
abdominal wall after laparotomy” and Christopher® recorded his ex- 
periences with a “severe spreading carbuncular infection of the chest 
wall following rib resection.” The older medical literature contains 
numerous accounts of enormous spreading ulcers of the skin, some of 
which are undoubtedly identical with these lesions, as has been 
pointed out by Bai'tletH in her excellent review of the subject ; but 
the interest of modern surgeons appears to date from the reports cited 
above. 

Since 1924 descriptions of many closely allied lesions have appeared 
in the literature.^'®’ The majority have occurred 

after drainage of an intra-abdominal abscess or an empyema. Some, 
howeA'er, have followed drainage of abscesses in other locations; i.e., 
the axilla, the groin, and the breast. A few are reported as having 
arisen from small cuts or scratches. Their rarity has made it difficult 
to study them and most Avoi’kers haim failed to realize that the cases 
in the literature, which are usuallj- cited as examples of one disease, 
represent at least tivo clinical entities. Meleney has described two 
distinct types: one he calls progi-essive bacterial synergistic gan- 
grene®®’ and the other chronic undermining nongangi-enous burrowing 

ulcer.®"'®® 

Reived for publication. November 25, 193S. 



HIRSHPELD : PHAGEDENIC HLCER 


895 


The first type, Avliich usually follows the drainage of a peritoneal 
abscess or an empyema, is essentially a lesion of the skin. It consists 
of an outer red zone of skin within which is a purple zone. The skin 
on the central side of the purple zone is gangrenous and gradually 
liquefies, leaving an ulcer whose base is composed of dirty graj^ granu- 
lation tissue. The process spreads gradually but relentlessly, and un- 
less it is checked by suitable treatment may denude the entire abdo- 
men or back. From this ulcer Meleney has isolated two organ- 
isms:®' a microaerophilic nonhemol 3 ’'tie streptococcus and a 
Staphylococcns aureus. The streptococcus is found in the spreading 
edge while the staphylococcus is said to be present in the more central 
gangrenous portions. The streptococcus is described as being “micro- 
aerophilic”; i.e., it is not an absolute anaerobe but prefers an environ- 
ment that is at least partially anaerobic. 'When first isolated it may 
not grow aerobically at all, but after several transplants may become 
capable of aerobic growth. The staphylococcus is an aerobic hemo- 
lytic 8tap)hylococcus aurexis. 

Chronic undermining nongangrenous burrowing ulcer is primarily 
a disease of the subcutaneous fat. The drainage tract of a deep or 
subcutaneous abscess fails to heal. The skin edges become under- 
mined, roll in, and gradually die. Lai-ge areas of skin are luidermined 
aud destroyed, leaving an ulcer whose base is composed of pale granu- 
lation tissue and at whose mai’gins the skin is often undermined for a 
distance of several inches. Deep sinuses form about large vessels in 
the axilla or groin and extend into the pelvis. The process also dis- 
sects about bones, such as the ribs and sacrum. Prom these lesions 
Meleney has isolated a microaerophilic hemolytic streptococcus.-'’ 

It shows the usual cultural characteristics of beta hemolytic strepto- 
cocci but prefers an anaerobic environment aud usually cannot be 
isolated unless anaerobic metiiods of cultivation are employed. How- 
ever, in long-standing eases Jlelcney has recovered it on aerobic cul- 
ture and the organism which he isolated anaerobically will grow 
aerobically after prolonged artificial cultivation. 

Both of these lesions are extremely resistant to all ordinary methods 
of treatment and continue to spread in spite of many different sorts 
of local and constitutional therapy. It was soon learned, however, 
that excision of the skin and subcutaneous tissues down to the fascia 
well beyond the spreading margin of tlie ulcer would arrest the prog- 
ress of the synergistic ulcers and pennit healing to occur. 

The chronic nongangrenous burroAving type also may be cured by 
complete excision, but the surgical problem is more difficult. Tlie 
simis tracts burrow under ribs, between muscles, and down about 
large blood vessels in such a manner that their surgical excision is 
exceedingly difficult and (d’tcn dangerous. It lias been neces.s'arv 
therefore, to east aliout for some other method of treatment, llohnan” 
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treated several cases successfully with uiaggots. Meleney recently 
lias advocated the use of zinc peroxide There are two pitfalls in 
this method of treatment ivhich must he avoided: 

1. All preparations of zinc peroxide are not effective, and one must 
be sure that he is employing zinc peroxide that is potent, A simple 
way of determining whether or not zinc peroxide is active has been 
reported by Meleney 

2. Zinc peroxide cannot be expected to kill the bacteria if it cannot 
reach them. All sinuses must be widely opened and all ovei’hanging 
edges of skin, undermined ribs, etc., must be cut away in order to ob- 
tain an effective application of the material. 

In the past one and one-half years there have been two cases of 
chronic undermining nongangrenous burrowing ulcer in the ivards of 
the New Haven Hospital. We have also treated a third case which 
cannot be definitely elas.sificd. 

Case 1. — C. IC., a white male, 25 years of age, was admitted to the Kew Haven 
Hospital on Aug. 12, 1936. On March 16, 1934, while at work in a sand pit, he 
w,as struck on the right wri.st by a stone. The skin w.is broken and some swelling 
appeared locally. Ono week later the original lesion had healed, but the glands 
in the right axilla became swollen, fluctuant, and tender. 

On iirnrch 30, 1034, at the Charlotte Hungerford Hospital in Torringfon, Conn., 
an nxillnry abscess was incised and drained. Instead of healing, the wound became 
larger and in spite of all sorts of local treatment an ulcer formed which gradually 
progressed over the thoracic wall. On Oct. S, 1934, he was transferred to the Bridge- 
port Hospital. iVt this time he said the lesion in the axilla was “big enough to 
put your fist in," Three d.ays after admission to the Bridgeport Hospital the 
patient’s temperature rose to lOO” and tlie lesion spread rapidly down the medial 
aspect of the arm as far as tlie elbow. Many methods of treatment were tried with- 
out avail and the lesion gradually spread over the thorax anteriorly and posteriorly. 

In spite of the extensive lesion the patient felt well and was up and about. 

lYlien he was admitted to the New Haven Hospital on Aug. 12, 1930, about two 
and one-half years after tlie onset of the disease, a large ulcer covered the entire 
medial aspect of the right arm, the axilla, and an area on the thorax extending 
from the level of the clavicle above to the tentli rib below and from the costa: 
chondral junction anteriorly almost to the spine posteriorly (Fig. 1). The base 
of the ulcer was composed of dirty gray granulation tissue. At the edges in some 
places the skin was adherent to the base, while in others it was undermined for as 
much as si.x inches, the subcutaneous fat having been destroyed. In these areas 
the progressing border of the undermining process was marked by a raised red 
area which gradually faded off into normal skin. There were small sinus tracts in 
the axilla extending between the muscles and about the vessels. Motion at the elbow 
and wrist was normal, but the arm was fixed at the shoulder. Abduction to 
20° could be obtained mostly through motion of the scapula. 

During the period between Aug. 13 .and Aug. 25, 1936, smears taken from the 
sinuses and from beneath the undermined skin showed gram-positive staphylococci 
and gram-negative bacilli. Aerobic and anaerobic blood agar plate cultures from 
the same areas were overgrown with B. proteus. Streptococci were seen in the 
cooked meat tubes but could not be isolated because of the presence of IS. prolais. 

In an effort to eliminate B. proteus. sterile saline solution was injected through the 
skin in the red raised portion of the advancing margin. This was then aspirated 
and cultured. Staphpiococcus aUnia was obtained. 
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On Aug. 26, 1936, under avertin and nitrous oxide anesthesia, tlie margins of 
the entire ulcer were excised with the Borie electric knife. The e.xcision was carried 
well beyond the red zone, and a dressing of zinc peroxide* was applied according 
to the technique recommended by Melene)'. Transfusions of eitrated blood amount- 
ing to 1,800 c.c. were given during the immediate postoperative days. 



— 9*'*® b ”t’on admission AiiRust, 193G. The incision in the skin ot the 
advancing red margin of the lesion. It was made for bacteriologic 
I urposcs. The .skin between it and tlic ulcer is nil imdei-mincd. 


Cultures were made from various portions of the excised ti.'.sue upon blood agar 
plates. These were incubated aerobically and anaerobically. Pieces of tis.suo 
nere also incubated in tubes of cooked meat medium. From fhc.se cultures were 
isolated: 


1. Biplithoroid bacilli 

2. 7>. protai.i 

•i. A nonhemolytic streptococcus forming large gray colonies and grow- 
ing equally well aerobically and anaerobically on blood agar 
■}. A .streptococcus which iqioii .«ome occa.sions grew better anacrobicallv 
than aerobically; on blood agar plates, anaerobically, it formed a 
gray hemolytic colony; aerobically it formed a green colonv with 
slight or no hemolysis 
i>. li. pyocijanrns 

h. Hemolytic stapliyloeoccus growing best aeroliicallv 
7. I'nidentified gram-positive rods 


l otlowing tile d61)ridement, mo.^t of the ulcer tended to improve and tiie granula- 
tions heenme healthy. I’liere wa.-^ still some tendency to undermine the skin 
posteriorly near the spine. Now .sinus tracts formed in tlic axilla. 

<)a Sept, p, additioiml ddbridement was done in the axilla, consisting 

of oxeision of j.ortioiis of tlie pcctoralis major and minor mu.sclos. At the same 
lime u portion of tlie nicer in tlic region of the .spinous processes of the dorsal 
vertelirac was excised. 

Tlie zinc peroxide dressings were continued. On .Sept. ]2, 19.36, it was noticed 
* ''"'i-rior clicst wall was expo.v'd. During tlie night of .<Sept. o;; 

was UliuUy furnlslictl hv Iho n an«! Tx i -rn 

'*1* K. I. nil Tont O'' Xcnitnirs and ra.. int\ * H n 1 II CJiornIcalff Dopartinent of 
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(hero was u sudden severe hcniorrlmgo from an intercostal artery. The undermined 
nb was removed, and tlie patient was given a transfusion of 500 c.c. of eitrated 
blood on Sept. 30. Cultures taken from the ti.^sue c.vci.^ed wore overgromi with 
J5. in-otciis. ^ 


Azocliloramid dre.ssings tvere substituted at this time as the supply of zinc peroxide 
had been e.xhausted. Epithelium began to grow in from tlvc margins posteriorlv 
and inferroriy, but the granulations forming the base of the ulcer did not look 
iicaltUy enough for grafting. After almost two months without improvement, pinch 
grafts were applied to several small areas as a test. These promptly disintegrated. 
On Dec. 4, 1036, there was a sudden rise of temperature and the right arm became 
swollen and tender. A few days later two sinus tracts which had tunneled down 
the arm were opened. By Dec, 14 a series of abscc.'scs liad formed on both the 
upper arm and forearm. These were opened .and the thin gray pus which was ob- 
tained showed streptococci upon smear. Cultures revealed the organisms to be 
hemolytic streptococci capable of both aerobic and anaerobic growth, but growini^ 
more profusely anaerobically. 



Fie. 2. — Case 1, June 1, 1037. There is still a small ulcerated area in the axilla. 

From thi.s time on the dressings were taken over by one person. They were done 
meticulously and zinc peroxide was resumed according to the technique recom- 
mended by Meleney. Only enough material was available to cover the arm and axilla 
so the remainder of the lesion was dressed with vaseline gauze. The entire lesion 
was cleaned daily by a profuse irrigation of physiologic saline solution. 

Bj' Dec. 23 the entire lesion was clean and on Jan. 4, 1937, pinch grafts were 
placed under tlie granulations over the entire back. Unfortunately zinc peroxide was 
not available and a vaseline gauze dressing was applied. The patient was given a 
transfusion of GOO o.c. of eitrated blood following the operation. In .spite of move- 
ment of the chest and the difficulty of preventing the patient from lying on the 
orafted area, most of the grafts took. Some of the grafts began to regress about 
Jau 9 however, and Dr. Meleney, who saw the patient at thi.s tiaic, kindly made 
arrangements to’ procure enough zinc peroxide to cover the entire area daily. 
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TJie posterior aspect and the arm improred steadily. But on Feh. 2 an area 
of redness appeared over the sternum, and it was found necessary to excise the 
fifth, sLxth, and seventh costal cartilages which had been undermined and honey- 
combed. The granulations did not seem to grow in any portion of the wound 
though the grafts grew slowly. On Feb. 15 the anterior surface of the ulcer was 
covered with small pinch grafts which were placed under tlie granulation tissue 
and the patient was given 500 c.c. of citrated blood. These grafts took fairly well. 
On Feb. 25 grafts were placed on the back where previous grafts had been lost. 
By this time the greater portion of the lesion was epithelialized, although there 
were a few nongranulating areas near the sternum where grafts would not take. 
On April 19, 1937, it became necessary to excise a small sinus tract together with 
a portion of a costal cartilage. 



and oo.iln, XIO). Section t!irou?}i marein of nicer 
dCTmirnbove. subcutaneous fat witl. relatively normal epithelium aSd 

area 


By Jm„. I (ihg. 2) ( 1,0 entire ulcer wji.s healed except for a few sni.all arca= 
to 2 em. in di.a.neter in the axilla. There seemed to be nothing to excise and 
ihev wore trc.ated conservatively. .<?ometimc.s a .small ulcer would appear in the 
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center of the old scar, only to disappear quickly. This state of nlfairs continued un- 
til Aug. S, inST, when it u-ns decided to excise the area in the axilla. A long sinus 
tract was found extending high up into the axilla. Thi.s was laid wide open, but it 
healed very sluggishly, and it was not until Oct. IS, 11107, that the lesion was healed 
and the patient was discharged. 

Pathology. — {Pig.s. 3 and 4.) Sections taken tlirongli tlie margins of 
the nicer show that the lesion involves chiefly the subcutaneons fat. The 
epithelium and dermis are intact and free from cellular infiltration ex- 
cept at the periphery of the overhanging edge. The siibeutaneoiis fat 
is absent beneath this overhanging edge of dermis and epithelium but 
as the lesion is followed toward the advancing margin this fatty layer 
gradually reappears. At first it is necrotic and densely infiltrated in 


Fis- 



some zones with polymorphoniu-lear lymphocytes. As the border of 
the lesion is approadied, the necrosis is absent, leaving merely a wall 
of inflammatorv cells demarcating the limits of the process. The walls 
of the ulcer are lined by a layer of amorphous necrotic material which 
is heavily infiltrated with pol.vmorphomielcar leucocytes. Beneath 
+1 • •« a zone of fresh granulation tissue composed of young nbro- 

bksts and budding capillaries. Beyond this zone older granulation 
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Inul Htarfod m tlm piioai,!;,] sinun, i>a<l .sproad .«o U.at the perianal, lumbosacral 
Jtaitcal, pcjiueal, am] m-ruinal regions were occupied by a large ulcer, whose base 
was composed of dirty gray granulation tissue. The skin cdgo.s were undermined 
several incbo.s in some avea.s, while in other place.s there ^cere bridges of skin crossin- 
the ulcer. Sinus fract.s led down about the rectum, the sacrnin, and dipped between 
tho "luteal muscles. 



pjg- 7, — Case 2 (hematoxylin and cosin. XlO). Section throii^rh underminetl 
portion of ulcer margin showing involvt?ment of the subcutaneous fat with relatively 
normal epithelium and dermis above. 

jrig-, §. — Case 2 (hematoxylin and eosin Xl25. ) High power taken ap}>roximately 
through area indicated in Fig. 5 showing foreign body gitint oelis. 


Aerobic and anaerobic culture?; made on June 21 from the lesion in the left 
axilla and the ulcer over the sacrum were overgrown with />. profeus. On June 22 
more cultures ivere taken from many diil’erenf locations in an effort to obtain some 
that might be free of />’. prof ms. From these cultures were isolated; 

3. jS'onhemolytic anaerobic streptococcus 
2. Stnphplococcns annus 
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3. DipMlieroul 'bacilli 

4. 2>. proteiis 

5. ■Unidentified gram-positive baciili (aerobic) 

6. Staphylococcus alhtts 

It did not seem that much ctiologie significance could be attributed to such a 
heterogeneous collection of organisms. On June 29 a piece of tissue was excised 
from the margin of the ulcer. From the tissue nearest the ulcer ■wore isolated 
diphtheroid bacilli, Staphylococcus alhus, and anaerobic nonliemolytie streptococci, 
while from the tissue near the normal skin wci'C isolated diphtheroid bacilli and 
Staphylococcus albus. 

Treatment consisted of tub baths twice daily to keep the lesion clean. Injec- 
tions of tartar emetic were given intravenously. There was very little change in 
the lesion over a period of two and one-half months, and on August 25 zinc peroxide 
dressings, according to the technique outlined by Meleney, 2 r were started. After 
(wo weeks of this regime, very little improvement wa.s noticed. Therefore it was 
decided to excise the lesions radically. On Sept. Id a wide excision of the ulcer 
in the lumbosacr.al area was done. The periosteum of the sacrum was exposed 
and a portion of the rectum lay almost free in the wound (Fig. 5). Zinc peroxide 
dressings were continued. Granulation tissue appeared in ten days. 

On Oct. 19, 1937, the granulating area was covered with pinch grafts, nearly all 
of which took. By Nov. 29 the entire area was epitholialized. The left axilla had 
healed meanwhile, with no treatment other than the zinc peroxide dressing. Cultures 
taken Oct. 23 were overgrown with B. proleus. 

Tlie ulcer remaining in the perineal and inguinal region was removed on Dec. 2, 
following which the patient recovered completely (Fig. G). 


Pttihologtj. — (Pigs. 7 and 8.) Seetious taken tlirotigli the margins of 
tile nicer present an appearance identical with that of Case 1 except 
tliat the walls of the ulcer arc lined by a thick layer of granulation 
tissue throughout which are scattered many mullinueieated giant cells 
of the foreign hotly type. These are large cells wdth pale basophilic 
cytoplasm containing opatpie bodies and with six to fifteen nuclei ar- 
ranged in a ring about the periphery of the cell. 


C.\SB 3. — I.. G., n white mnle, 75 years of age, was first admitted to the New 
Haven Hospital on April 27, 19.'!(i. He had been well except for abdominal cramps 
and mild attacks of “imligestkm” until ten months before admission to the hospi- 
tal, when, following a severe attack of “indigestion,’’ be began to lose weight and 
strciigth and to have a fe\er. Four months later a tender muss formed in the 
right linnk and ruptured spontaneously, liberating a quart of pus. The sinus lead- 
ing to the abscess cavity failcil to close. .V few moutlis later he began to cough. 

Upon admission the patient appeared clironically ill. There was a sinus tract in the 
right flank which could not be probed lieyoiid 2 cm, but which was evidentlv longer. 
A large accmiiulation of fluid was noted within the right pleural eavitv. IVlien this 
was aspirated, thick green pus was obt.nined. smear of the pus revealed a few 
gram positive cocci in short cliaiiis. Hemolytic streptococcus. Streptococcus viriilans 
and Staphylococcus alhtis were recovered by aerobic culture. No anaerobic cultures 


were made. 

long series of oj 
ciapyema, rib rejection, 
portions of the parietal 
simi- in the right flank 
hilcr.i! abiiominal anil t 


lertitiim^ en-iiiMl which included ealhi'tor drainage of the 
ami partial Ihonicoj.la-ty in many stages with exeision of 
pleura in or<Ier to rime the <’hronic etnpyema cavity. TJm 
failed to close and was explored. It ran down alotw the 
o a large mass in the region of ,he eecuu, and was found to 
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connect with the upiicmiiccal lumen. Due to the extent of the mass, it was neces- 
sary to resect the torniinal ileum, eccura, aseentling colon ami to anastomose the 
ileum to the transverse colon. The eeenm ami appendix wore occupied by nuinerous 
largo papillomas which almost completely occluded their Inraina. 

Tlie point of .special intere.st here wa.s tlie development of a spreading ulcer 
on the chest wall following one stage of the thoracoplasty. 

On Nov. 26, 1930, about one month after operation and one week after discharge 
from tlie hospital, it was noted that one of the wound margins was being rapidly 
undermined. An ulcer 3 cm. in diameter formed during the next twenty-four hours, 
and the patient was admitted to the hospital. Aerobic and anaerobic cultures of 
pieces of tissue excised from the margins of the ulcer revealed hemolytic Staphyh- 



coccus aureus and Staphylococcus alhus. The margins of the wound were Jield open 
with adhesive tape and gauze saturated with was packed beneath them and 

changed hourly. The infection was readily controlled by these methods and on 


Dec. 11 the patient was discharged. 

On April 22 a partial thoracoplasty was done and on Jl.ay 10, 1937, he was dis- 
charged to be followed as an ouf-patient. He was readmitted because of the under- 
mining of the margins at the lower end of the wound on May 24. Aerobic and 
anaerobic cultures of the ulcer margin at this time yielded diphtheroid bacilli and 
nnnbemolytie streptococci growing equally well aerobically and annerobicalty. It 
was hoped that this ulceration cotiJd be controlled as it laid been previously by 
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inercly excising the overlianging edges to get exposure and tiien packing tlie wound 
with gauze soaked in S„0^. In spite of this treatment, the ulcer spread. On Slay 
2S under general ancsthe.sia a wide resection of the ulcer was done with the Bovie 
cautery and continuous irrigations of hydrogen peroxide were started. Cultures of 
the exci.'-ed tissue j-ielded the same organism plus Staphylococais a^btis. 

At this time the patient presented a residual empyema canty with an ulcer 
10 cm. in diameter at its inferior margin (Fig- 9). Its base was formed by fascia 
and its margins by the skin and subcutaneous fat. Laterally the margins were 
healthy but medially and inferiorly they -were slightly undermined and the sur- 
rounding skin was raised and red for a distance of 2 cm. beyond the border of the 
ulcer. Zinc peroxide was applied according to Meleney’s technique, but the under- 



Km. 3. The ulcer is completely healed, but there is still a .xmall 

empyema cavity. 


mining eonlimiefl at such a rapid rate that one could note a change in three to 
four hours. Accordingly, umlcr giuicnil anc.«thcsia a really wide e.xcision of the 
tih cr was .lone on May .lu ami zinc pcro.xidc w.as aj.plio.i. Aerobic and anaerobic 
cullurcs ..f the exi-lscd tissue yiidd.-.! the same orgxinism as bef.iro phis IS. pi/ormtuvs 

am! ,vhi,-h were thought to be contaminating organisms acquired in the 

ho'-pilal. 

The ul. cr impro^c.i rapidly after the f.vcisi<m except in one area where the cud 
"f a rib was expo.-i-d. Ou .luue 22 pinch gnift.s were applied. The graft.s took 
"ell am! opilhclium grew in rapi.llv from the margins. 

By .Inly 7 the ulcer was entirely healed except f oV a small sinus beneath the ev 

r;:;:’ ^alod eom^.^;. 
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Tlie gross appearance and clinical courses of Cases 1 and 2 were 
quite similar. These cases, m'c believe, fall into the group of chronic 
undermining nongangrenons burrowing ulcers as described by Jle- 
leney.“' The third case was entirely different clinically and seemed to 
resemble more closely the ulcers Meleney described under the title of 
progressive bacterial synergistic gangrene.--’’- ilieroseopically, how- 
evei-, except for a marked cellular reaction in the dermis just beneath 
the epithelium and occasional zones near the edge of the ulcer where 
the epithelium is necrotic, the picture is not unlike that seen in the 
first two cases. This ulcer was treated so early and its margins were 
excised so frequently that it did not have time to develop the typical 
clinical appearance of either type. For these reasons we are not will- 
ing to ela.ssify it definitely. 

A review of the literatnre and our own limited experience has con- 
vinced us that IMeleney’s two clinical types of spreading ulcers and 
perhaps others exist. Whether these are bacteriologic entities in that 
they are each caused by specific organisms or whether they merely 
represent the reaction of certain patients to a nonspecific chronic in- 
fection, we are not prepared to say. Jlcleney, as pointed out above, 
has isolated organisms which he believes arc the specific causative bac- 
teria of each type of ulcer. 

In the first two cases, which we regard as examples of the chronic 
undermining nongangrenous burrowing ulcer, the \dcers harbored 
B. prateux. This made all attempts to recover other organisms veiy diffi- 
cult and may account for our failure to recover the organisms described 
by Meleney. In Case 1 sti-eptoeocci were isolated in pure culture from 
an abscess when the lesion spread down the patient’s arm and upon 
one Occasion from tissue removed during a debridement. These re- 
sembled somewhat the microaerophilic hemolytic strejffoeoeeus de- 
scribed by Meleney. However, they were j-ccovered from the ulcer 
pro])er upon only one occasion and certainly were not present in abun- 
dance. Furthermore they grew cpiite well aerobically. 

In the thii'd case we were not bothered with the jn-oteus bacillus 
and in spite of repeated attempts we were unable to isolate a miero- 
aei-ophilic nonhemolytic strejitococcus. or a microaerophilic hemolytic 
strejitococcns. 


The cultures <lesci-ihed above were' made by streaking d ]ier cent 
rabbit's blood agar plates with material from the ulcer. Some plates 
were incuhatt'd aerobically and others anaerobically in a iirclntosh- 
Kildes hydrogen jar. I’oriions of the tissue removed at operation 
were also incubated in deep tubes of cf.oked meat medium from which 
aerobic and anaerobic plates were made. 

In an elVort to cstal)!isli the etiologie significance of the organi.sms 
that had been isolate<l. we attempted to reproduce the Ic-sfions in 
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animals. Niimerons guinea pigs Avere injected -subcutaneously Avitli 
pure cultures and Avith various combinatiou-s of the organisms isolated 
from the ulcers. 

In some eases we succeeded in producing necrosis of the skin whieh 
sloughed away leaving an ulcer Avilh undermined edges, but these 
ulcers ahvays healed promptly and neA'er seemed to IiaA'e more than a 
A ague lesemblance to the progressiA'e spreading lesions in the patients. 
Burthermore aa'c AA’cre able to produce similar ulcers in guinea i^igs 
AAnth mixed cultures obtained from patients Avhose Avounds hore no re- 
semblance to these .sirreading ulcers. 

Some of the combinations of bacteria AA-liieh produced ulcers in 
guinea pigs AA'cre injected subcutaneously into mice, rabbits, and a 
dog. The mice died promptly, but in the rabbits and in the dog ab- 
scesses formed at the site of injection, ruptured spontaneously, and 
healed. Pieces of tissue from tlie spreading margins of the ulcers of 
the patients Avere placed beneath the skin of guinea pigs. All of the 
pigs deA’eloped an indurated SAvelling at the site of the tissue AA'hich 
di.sap}Aeared after a Aveek or tAvo AA-ithout ever breaking doAAui. 

IlolmaiP' and Brunsting and others' report similar results AAuth 
their animal experiment.s, in that they AA-ere able AA'ith .some combina- 
tions of organisms to produce lesions in animals Avhich, liOAveA^er, 
healed promptly. Holman injected into dogs a hemolytic strepto- 
coccus and a Staph y/ococcms avrcus isolated from a case of chronic 
nongangrenous burroAving ulcer. He Avas able to produce a slough at 
the site of injection, but healiiAg occurred rapidly, and the lesion did not 
resemble that seen in the patient. Heleney has not reported on any 
experimental inoculations Avith the mieroaerophilic hemolytic strepto- 
coccus isolated from the chronic undermining nongangrenous bnrroAV- 
ing ulcers but BreAA'er and Heleney^ reported the results of some ani- 
mal inoculations AA'ith the organisms isolated from the progressive 
s^mergistie t3'pe of nicer. Thej' found that neither the Staph iflococcuf: 
aureus nor the microaeropliilie nonheinolA'tic streptococcus AA'hen iii- 
jeetecl snbeutaneonslj' in dogs, rabbits, and guinea pigs Avould produce 
a lesion but if the.v were injected simultaneously a necrotic area re- 
sulted Avhieh broke cIoaa'U and left an nicer. In the guinea pigs and 
rabbits “the proce.ss genorallA- reached its peak in three to four daj's 
and thereafter subsided. It did not spread progressively as in the 
human case.’' In the dog “on the fiftli day frank gangrene developed 
at the injection site of the mixture and on the sixth da.v it sloughed 
out, leaving an undermined gangrenous margin. This spread slightlj" 
for a daA' or tAvo and then .suh.sidcd but shoAA'cd A'crv little tendeiic.v 

to heal.” 

SUaiStARV 

The three ea.ses confirm the general experience of others in regard 
to the treatment of these ulcers. Ordinary methods of treahnont arc 



HlRSHFEIiD: PHAGEDENIC ULCER 


909 


usually of no avail and altliougli tliese lesions, vliile undei* treatment, 
may tend to regress in one area ivliile progressing in another or even 
regress and remain doi’mant for a time, they eventually vill progress 
until they destroy the patient unless something radical is done. Be- 
fore Melenej' introduced the zinc peroxide treatment, there ivere only 
three or four cases reported in the literature that had recovered ivith- 
out radical excision of the ulcers. 

In our three cases zinc peroxide alone was powerless to control the 
lesion, but, when used in conjunction with surgery, it seemed to be of 
definite benefit. It was never able to stop undermining of skin, ribs, 
or muscles alone but once these infected areas were completely re- 
moved, the material appeared to prevent recurrence. We have no 
proof of its mode of action and are unable to decide whether it acts 
.specifically against anaerobic organisms by liberating oxygen, as 
Jleleucy believes, or whether it merely provides a comfortable non- 
adherent dressing which promotes drainage and requires such meticu- 
lous care of the wound that healing results. 

I wish to exp!'C.ss niv appreciation to Dr. Stanliope Baync-Jone.s for lii.s iielpftil 
sviCBcstlons, interest, anil encouraseinent throuEi'Owt tlie coarse of tiie tvoris. 
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HYPOSPADIAS 


A Discussion of the Subject from the Viewpoint of Reconstructh'e 
Surgery and a Eeport of the Use of a Depilated 
Scrotal Flap* 


Harry P. Eitchie, M.D., St. Paul, Mink. 


H ypospadias is a deformity of the male genitals, due to a failure 
of the embryonal completion of an essential structure, the urethra. 
The defect is always in the midline of the ventrum of the penis. One 
ease varies from another only in the degree of developmental failure. 
The degree of tlie defect varies from a marking on the glans penis to 
a point where the sex of tlie individual may be que.stioned. It is im- 
jiortant to note that botli penile and scrotal elements may be involved. 

In tlie normal case tlie function of the urethra is that of a channel 
of evacuation of the urinary bladder and after puberty it plays an im- 
])ortant role in the sex life of the individual. 

The function of the scrotum is that of a covering of the testes. It 
is composed of epithelial structures whieh contain hair follicles which in 
this location do not produce until after puberty. 

In the site and position of the alxsent structure appear firm, hard 
ti.ssue, vestigial bands of the urethra, which inhibit complete erection of 
the jienis and cau.se a condition called cncurvature. 

Master surgeons have devoted their efforts to finding ways and means 
for the reconstruction of a pai1 of the body wliich has been destroyed 
or rearranged by the invasion of di.sease, the application of force, or 
which has failed to develop congenitally or to grow normally. A splen- 
did literature. di.sen.s.sed under the terms of recomstructive or plastic 
surgery, has develojied and is aeee.ssihlc to any surgeon. Certain prin- 
ciples of procedure and requirements of .sueec.ss in the mobilization of 
ti.ssue to repair a defect have been develojied and generally accepted. 
The fundamental jn-ohlem of rejiair of the deformity of hyjiospadias is 
to find tissue from somewhere to suiijdanl the missing structures. 

Thus I have analyzed the many ojicrations suggested for the repair 
of hyjiosjiadias, .studied the ojierative stejis involved, tried to relate them 


to lhe.se jn-ineijiles and to sift out tho.se stojis whieh do not fit and eon- 
eentrale ujion lho.se that do. in an eflort to find (he most reasonable 


solution of the question 
1, Tin Tsi uf I hr Frii 
or thick, is severed from 
jdanled to another jiart 


of method of reconstruction of the deformity. 
The free graft, whatever its form, thin 
its original .sfuirci* ot nourishment and Iratis- 
of the luidy. It is, therefore, jiolentially dead 


. *I'I lit till- in.i'Um; or till. Wosioni 

1 i<‘i i‘nitn'i . It'.'!''. 
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Uiiinim. Nell.. 


I'll 



912 


SURGEKi' 


tissue and ideal situations must obtain for tlie development of new 
avenues of nourishment, however indirect, or complete or partial loss of 
the graft follows. 

The successful transplant of a free graft depends upon : the use of 
one kind of tissue, a properly prepared base for its application, and 
fixation of the graft to tlie base by some agent of pressure. 

In the repair of hypospadias the tliin skin graft only has been used 
and thus the first requirement is readily met. 

The preparation of the base of application in liypospadias is made by 
a trocar, around which tlie graft is sewn in reverse, being plunged 
into the body of the penis. The graft is thereby buried in a cleanly 
and newly prepared base, which meets the second requirement. 



Pressure to produce fixation of the graft is exerted by the inflexible 
tube of the trocar placed witliin the soft movable tissues of the organ 
and its skin covering. 

Experience has showi that success in free transplants is best assured 
where the graft is placed on structures which offer resistance to pres- 
sure The tissues of the genitals arc .soft, pliable, movable and non- 
resistant and the possibility of exerting even firm pressure on the graft 
seems to me to be rather remote. 

The use of the free graft in the repair of hypospadias was given a 
long trial at the beginning of the eentui-y by Nove-Josserand. Cecil 
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comments u])on the persistence with which this plan has Imeii followed 
in spite of inconclusive and varying results. The often demonstrated 
tendencv of a free graft to contract when placed on soft movable tissue 


r. Jt'iH Uoi). i‘!> Vli.- Is- .nt tin' 

MtiilKlit In b' hlml tli.' inibl?. Kir.-l otx'nitlim for thf rrl'.'-It ! wnnt 

nli'l tin- i.-ittrtit was .U-rhai (,-■■■) In .n mimtii. ^ r' K-iyo of tlif Ji-nls was done. 
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requires the most meticuloii-s care in afterircatmeut, to such a degree 
that the follow-up attention is as im])ortant, if not more so, than tlie 
actual performance of the operation. The tendency of the free graft 
to contract when placed on movable tissues renders its use in the im- 
matuie jiaticnt. with hypospadias c|Ucstionahlc, because of the possi- 
bilitj , even probability, ot encurvature of the penis increasing with 
futuic gioutii of the organ. In other word.s, the organ grows but the 
graft does not. 

Keecntlj Slelndoe has responsored llie plan, giving details of opera- 
tive pi'oceduro and aftercai'c. His argument, liowever, seems to indi- 
cate that he is referring to the adult case of hypospadias, whether the 
operation be a primary procedure or one secondary to a partial or eom- 



Fig. 3.— -He w.is readmitted in Julj-. 1934. a lapse ot seven years since disciiarge. 
The penis was satisfactorily released, the opening relaxed also, requiring .t. channel 
to be built, the whole length of an nppioxiin.ateiy mature organ. Evcr.v plan of 
repair incurred a great ri.sh of failure except tlic stepup ojjeration of Gatewood. A 
pucker stitcli was placed in the umbrella flap and tlie patient was discliarged in 
eigiiteen days. 

plete failure of a previous operation. The operation can be done but 
I believe should he attempted only with a full knowledge of tlie exact- 
ing precision required in the preparation of the graft, tlie possible 
technical difficulties of insertion and fixation, and tlie need for nltra- 
mcticulons postoperative care. 

2. The Advancement of the Urethra. —The rationale of the operation 
of advancement of the uretlu’a is based on the fact that the urethra 
normally lengthens and shortens with the engorgement and recession 
of the cavernous bodies of the penis. In advancement of the urctiira, 
the coimenitally short nrctlira is jilaced in a forward position in the 
belief that it then will function normally in tlic new position. How- 




‘‘"p '■‘'iRurating^ 
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ever, in some eases it is difficult to determine the real length of the 
malformed urethra. The position of the opening is Jio index, heeansc 
tiiis opening itself shows many forms, even to a degree of almost com- 
plete stricture. 




B. 

Fig. 6. — A, The picture of the form of the flap, .attention is called to tlic 
it. B, The picture of the puncture wounds. All healed witliout attention but oojec- 
tions to the method are discussed in the text. ... , 

In three weeks the flap was elongated one and one-quarter inches and lurincr 
attempts to depilate were made, all under local anesthesia. , 

After sciiool, in June, 111S6, he was jriven another couise of depilation and lac 
distal end of the flap was incised, as a first step in its release. 
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I have positive evidence that the lengtli of the urethra is also a cause 
for encurvature as well as the presence of the coiitractural hands distal 
to the opening. I have felt a deep responsibility in sending a boy out 
of the operating room with a more severe degree of hypospadias than 
that with which he entered it. I believe that the first operation for 
release of the penis is as important, if it is not the most important 
of all, as any of the operative steps, because the inirpose of the repair 
is not only to build an intact urinary channel but also to construct a 
competent sexual organ. 



A. B. 

Fiff. 7. — In September, 1936, the flap Avas released, swung^ up. and attached to 
the right side of the penis by two series suture lines of removable stitches. A, Out- 
sme view of the flap; B, inside view of the flap; note a well-developed organ. 

In the operation of mobilization the nretlira is made into a single 
ended pedicle fiap and tlie maintenance of blood supply in the flap 
niii.st he fully considered. The degree of the deformity, therefore, 
must influence one in the .selection of this jdan, a plan necessarily 
limited to nse in the le.s.ser degree.s of anterior penile and balanitie hypo- 
spadias, cases which I believe are que.stionahle subjects for operation. 
I have been unable to make myself lielieve that a congenitally short 
urethra can he made to stretch the required distance without risk of 
causing an encurvature of the penis. 

3. The Transplant of Stnictnrcs.—U the principles of procedure and 
requirements for .success in the use of flaps (.see Xo. 5) and free graft 
transplants (.see No. 1) are accepted, if mu.st i)e eoneluded that success 
m the nse of flic appendi.v. ureter, vein, bladder nnico.sa, etc., for n 
new urethra results not from a technical victory hut from a dispensa- 
tion of providence. ' 
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ever, in some eases it is difficult to determine the real lengtli of tlie 
malformed urethra. The position of tlie ojiening is no index, because 
this opening itself shows many forms, even to a degi-ee of almost com- 
plete stricture. 




B. 

yiir. 6. 4 The pictuze of tlie foiiiz of the flap. Attezitiorz i.*; caUed to the '''***0’ 

it. S, The picture of the puncture wounds. All healed withoizt attention but objec- 
tions to the method are discussed in the text. . , farther 

In three weeks tlio flap was elongated one and onc-quarter inches and lurin 
attempts to depilate were made, ati under local anosthe.sin. -mil the 

After school, in June, 1936. he was given anotlicr course of Uepllation amt me 
distal end of the flap was incised, as a flrst step in its reiease. 
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2. The Swgicolhj Tubed Flap Suhired in Reverse . — The epitheliiiin 
is on the inside of the tube. 

A. Cut from the ventrnm of the penis. Example: The inner tube 
flap of the Duplay-Thiersch opei*ation, used by Blair-Bi’own, Cabot, 
etc. 

B. Cut from the dorsum of the penis. Example: The Mayo opera- 
tion. 

C. Cut from the scrotum. Example: The Lowsley-Begg operation. 

3. Sliding Flap. — Example: 

A. The outer flaps of the Duplay-Tluersch operation modified by 
Cecil into an overfolding flap, which, I believe, is based on the same 
surgical principle. 



FiK. S/j. — Sw opim-eito jwgc for legend. 


4 . Prdich Fltips . — 
Single Ended; 


A. ('ul from prepuce. Examiflc: Edmunds, modified by Denis 
Browne info a reee.ssion flap. This flap was used in llie 1870 ’.s' bv Van 
Horn. 

B. ('lit from scrotum. E.samjile: Immediate transplant. Biair- 

tirowne and Cabot. Delayed transplant. Bueknall 


('. Cut from penis and P«s.sibly .scrotum. E.xample: Ombredonno 
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4. Jmrp Flap From OnMdc the GcnitaU.-ms plan has nevov re- 
ceived attention. 

Wlien tlie amount of scrotal tissue is considered, why should it he 
necessary to seek tissue from outside the genitals? 

Because of so many questions of selection, possible technical diffi- 
culties, or, as in No. 3, when studied from the angle of tissue trans- 
plants, impossible procedures. 1 suggest tliat Nos. 1 through 4 be nut 
aside and concentration of effort be made on No. 5. 



S. — Following: the transplant of the flap to the penis, he returned to schooh 
In Julr» 19ST, an incision was made on the left side of the penis, the flap split 
and fixed by two series suture lines, tlie inner line with hardened catgut, the other 
with removable stitclies. The urine was diverted by a catheter which remained in 
position for ten days. Tiiere is an incompletely descended testicle on the right side. 
The flap was taken from the left scrotum. A, Side view; front view. 

5. Mohilization of the Tissues of the Genitals. — The proposed opera- 
tions include flaps cut from the prepuce, the epithelial envelope of the 
penis, and the scrotum. 

The flap operations have been known, have been discussed and roclis- 
cussed for many years by their sponsors. AVlien tiiese operations arc 
broken do%\'n into separate teehnieal steps, they are immediately re- 
solved into different combinations of the use of .several well-known 
forms of flap. 

The forms may bo tabulated as follows: 

1. The Surgicaltij Tubed Flap Posiiivehj Sutured. — The cpitlieliiuii 
is on the outside of tlie flap. Example: The form shown in my illus- 
trated case. 
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possibly in some of the muscle tendon transplants. But here theie is 
no possibility of anticipating the frequency or degree of motion, due to 
the erectility of the penis. 

It is impossible to anticipate the degree of postoperative edema. The 
scrotal tissues are more prone to swell after surgical attack than anj 
other tissues of the body, except possibly the orbital tissues. Every 
surgeon will recognize that this factor has a very important bearing on 
the question of stitch tension. 



A. B. 

Pig. 10. — The thiiil ca.^e slio«s a niiclpenile hypospadias, a degree amenable to 
repair by the Duplay-Tlilenscb. Cecil, Browne combination. Had this been done in 
adole.scent life, liair would li.avc developed in the tube, because in this picture hair 
appears on the penile tissues up to the level of the opening. A, Note the profusion of 
liair on Hie llap and visualize tlie comlition in any case wiierein scrotal tissues aie 
transplanted without preparation. B, Tlie condition after six months of prepanation. 
Compare tliis flap with the one sliown in Fig. GA. The flap in this case is too narrow 
and lias given me some delay in release because of a coalescence of the puncture 
wounds at the biise. Tlie (lap is viable and. altliougli two fractional amputation 
hivistons have been made, it lia.s not eauglit up "with its return blood supply. There 
l.s no rea.son to handicap one.self bocatiso of tlie wide spread of the tissue.s of the 
Kcrotum. The wider llio plot, tiie longer the flap can be made at the first silting. 

Then' is liinilatiou tif tlic spread of tlie epithelial envelope of the 
penis. These uneliamfeable fjielors which make the avoidance of ten- 
sion on sntnre lines so iliflieult douiitless explain the reason why the 
liroblem of rejiair of liyposnadias aiiparentiy has been a great ehal- 
lengo ovi-r so many years. 

My main dinieulty in the repair of hypo.spadias has lieon in the lim- 
iteti spread of epithelial envelope of the ifonis in the opeiutions, wliich 
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Double ended: 

Exfliiiple : Onibrecloiuie cut from prepuce. 

There are not so many forms but when cut from different areas of 
the genitals it is easy to look upon them as different procedures. 

All flaps are acceptable and are wonderful contributions. It is still 
a marvel to me that we may attempt such operative procedures Avith 
any expectation of success. However, maintenance of blood supply, 
the aAoidance of irritation during the process of healing, and complete 
iclcase of tension of the flap and suture lines are necessarA* require- 
ments for success with any flap, wherever cut or jdaced. 

The genitals have an aluuidant blood supply. With ordinary care 
in the construction and placement of tlie flap, its life can be' main- 
tained even though flaps are cut in reverse to the channels of nourish- 
ment. Yet loss of tissue seems, according to the literature, to be a 
major consideration in replacing flap operations Avith other plans. 



Fi?. 9. — The picture of the condition on Nov, 2. 193S. A completely released organ, 
an intact urinary channel, and so far no complications. Tlie flap has accommodated 
itself to a 14 P caliber channel. In this case the bladder cannot be entered by a 
flexible catheter, because a pouch was formed which lies ventrally and a little below 
the opening made by the umbrella flap. It is necessaiT that a rigid catheter, hugging 
the dorsal wall of the channel, be used. Note a balanitic hypospadias. 

The avoidance of irritation in the process of healing is a genei’al sur- 
gical principle in the care of any Avound, but liei'e it is most important 
Ijecause the Avhole effort of the operation is to construct an avenue of 
evacuation. Therefore it is necessary to divert the urinary stream by 
suprapubic, perineal, or catheter drainage. 

The complete release of tension on flap and suture lines is another 
gmveyal svAvgical priiAcvple widely discussed iir wound repair. Iii this 
situation this requirement is elevated to the peak of consideration, be- 
eanse several factors mn.st be ovei’comc to meet this requirement. 

The parts cannot be immobilmul. Tlie genitals are appendasos to 
the trnnk and cannot he firmly sealed by dressings and support as is 
possible in otlier boily areas. 

The operation is done on a moA-ahle base. This same situation occurs 
in the soft palate, on the lij), and in the tissues about the orbit and 
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formation of a fistula. But is it not mueli more reasonable to attribute 
failure most often to tension on the suture lines, produced by erection, 
plus the tendenc.y of these tissues to swell? 

The difficulty I have had in the Duplay-Thiersch operation is in ex- 
actly plotting the tube flap. If the flap is made too generous, surely 
tension on the outside suture line follows. If it is made too narrow, 
it then becomes necessary to suture the thin margins of the flap in 
mere contact in an awkward position. 




Fig. 12. — The Ulan of Browne to increase the spread of tlie epitbelial envelope of 
the penis by receding a single-ended pedicle flap of the prepuce. Note that this flap 
is cut in reverse of the blood supply which comes from the base of the penis. A, 
The plot; B, the flap, (From Browne: An Operation for Hypospadias, Lancet 1: 
111 , 1036 .) 

Cecil modified the Dujilay-Thicrsch technique by a suggestion, in the 
cutting of flaps, of staggering the .suture lines of tiie inner tube flap 
and the lateral sliding flap, the flaps being cut short on one side and 
long on the other (Fig. 11). From the viewpoint of tissue transplant, 
lids procedure is a conversion of the flaps of the Duplay-Thiersch opera- 
tion into overfolding flaps. I lielievc that tlie.se flaps are built on the 
same surgical principles, are splendid contributions and now gencrallv 
aeeeptcd by all surgeons. I personally accept the Cecil modification 
as a milestone in the solution of the problem of repair of hvpospadias 

The technique of Duplay-Tliiei-seh and the Cecil modification do not 
take cognizance of what ! believe is the most important requirement 
ol success, sufficient tissue to meet .slileh Icn.sion. K is to he observed 
that the eovenug of llie penis lies loose when this organ is relaxed 
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I personally have accepted as the proper method of approacli. In 
lese operations there is a dearth of tissue to meet the question of stitch 
tension. On the contrary, Avilh the use of the scrotal flap, a limitless 
supply of tissue is afforded and the problem of stiteh tension is likel}- 
to be met with greater assurance of success. 

Let us consider the penile flap and scrotal flap operations separatel.v. 

PENILE FLAP OPERATIONS 

The need in operation for the repair of hypospadias is the construc- 
tion of a tube in the position of a normal urethra and of the same 
length and caliber. The operation that best meets this requirement is 
a tube flap, cut from the ventrum of the penis, sutured in rexerse, 


et 



Fig:. 11. — The Duplay-Thiersch-Cecil combination of flaps, the ideal operation for 
repair of penile }]vpospadias, to be done followingr tiie sug^gestion of Browne ns 
shown in Fig. 12. (From Browne: An Operation for Hypospadias, Lancet ii 141. 
1936.) 

and buried under the lateral sliding flaps, according to the now classical 
Duplay-Thierseh technique. If tiiis operation wore always successful, 
there would be no need for further consideration or discussion. Why 
has this method been put aside in favor of so many diverse metliodsf 
The reason is that not infrequently a fi.stula or fistulas or a complete 
breakdown of the suture lines liavc followed. Tfie most frequent e.\- 
planation of partial or complete failure is infection. Yet these tissues 
have a hish degree of immuiiit.v and in more recent years tliere have 
been developed a number of very effeefive noiiirritating antiseptics. 
Another explanation may be tliat uinviltingly, in tiie suture of the tufic 
flap, the needle has entered the channel, making an avenue for llie 
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"We have done this operation but once. Wallace Ritchie placed the 
flap with ease, ivith a perfect result, except for a spot of superficial 
necrosis along one of the suture lines, which healed readily. This flap 
is cut in reverse to the avenues of nourishment which come from the 
base of the penis. It requires care in prepai'ation to meet tlie first 
requirement of flap transplants, maintenance of blood supply. By thus 
increasing the volume of the tissues of the envelope of the penis, a gen- 
erous tube flap may be cut from the ventrum of the penis. Broirae 
tlien suggests that this be sutured by the Connel intestinal stitch, which 
is, in effect, a continuous mattress, thus insuring a broad approximation 
of the denuded surfaces with a minimum danger of entering the chan- 
nel by a stitch. 

To illustrate this part of the paper, I have copied the illustrations 
of Denis Browne from his original article, because I believe that they 
illustrate by far the most reasonable combinations of flaps for the penile 
degree of hypospadias. Fundamentally, this is the Duplay-TMerseh 
operation, which purports to build a tube in the position of a normal 
urethra, plus the modification of Cecil, plus the modification of Browne. 

With this eoml)ination of flaps as a basis of study, discussions can 
now be directed to the prol)lems of technical details, sequence of, and 
age for operation. 


SCROTAL FLAP OPERATIOXS 


The handicap of insufficient tissue to assure release of stitch tension 
has been recognized by the plan of Ombrcdonne, the plan of Browne, 
and also the plan of Gatewood who by his stepup operation takes cog- 
nizance of the growth and accommodation of the tissues, and also by a 
technique widely used in the transplant of tissues, whereby successive 
operations are employed instead of the attempt being made to complete 
the operation at one sitting. 

A fourth plan to meet the handicap of insufficient tissue is the use 
of scrotal tissues. The scrotal li.ssues are redundant, far beyond the 
actual normal requirement of covering for liie testes, and no penalty 
is paid for their use. They are plastic, pliable, vital, and can be han- 
dled to meet all tlie e.ssential requirements of flap transplant with more 
assui'ance of success than any other tissue in the body. 

Tliis fact has been recognized in a number of operations whicli in- 
vade tlie .scrotum. To discu.ss or compare tliem in this paper would be 
no more than a repetition of wliat has been so lieautifully done in the 
literature and more recently in a ma.sterly way by Godard. However 
for the sake of my argument. I .seleeted for comment the Buclmall op- 
eration, offered in 1907. 


When the scrotal flap operations are lined up for comparison it is 

mtere.slmg to note that no matter how the operative steps differ the 

operations all have one procedure in common: The penis is huried in 
the scrntiim. "'ou in 
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and smig when erect. Althoijgli the penile tissues are very elastic, 
tlie expectation tliat they will meet on erection two different suture lines, 
on two different flaps, assumes a grave risk of failure. 

The limitation of tissue in the penile flap operations lias been long 
recognized by Ombredonne in an operation which increases the spread 
of the tissue on tlie ventrum of the penis by bringing the prepuce for- 
ward in the form of a double-ended pedicle flap. The Ombredonne 
operation yields a high percentage of successful results and has been 
supported by many critical surgeons. The reason for this success is tlie 
greater amount of tissue made available to meet the several factors 
inimical to release of tension of the stitches. 




13, — A. The flap placed on the dorsum of the penis, the Browne tnotllficaUon. 
5 'ered incisions on the ventrum of the P^nis, tiie Cecil modiftcation. (rrom 


Fig, 

J5, The staggereu jucrsious vu me wm-ivtui wt vi*v ‘“'1 

Browne: An Operation for Hypospadias. Lancet 1: I-H. 


Denis Browne now makes an original suggestion to overcome tlie 
handicap of insufficient tissue on the ventrum. Tlie jilan is original, 
not in the form of the flap but in its placement : This form of a single- 
ended pedicle flap is the oldest in surgery and is old in the rei>air of 
hypospadias, having been used as far back as the 1870 s by Ian Horn 
and in more recent years by Edmunds. It has been recommenchcl in 
several modern contributions. But in all its previous usage, this flap 
was brought to the ventrum of the penis. Denis Browne places this 
flai) on the dorsum. The situation can be described as a stem, around 
w'liicli is an epithelial envelope. The envelope is iiiei.scd, the d.ssues 
mobilized to tlie ventrum, and then the defect is tilled in by this flap 
cut from the prepuce (Fig. 12). 
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of tlie urethra. Thus two suture lines are buried and two exposed, 
four suture lines at one operation. Following a period of time to 
permit union, two more flaps, a right and left single-ended pedicle 
form, are cut wide of the suture lines to cover the released penis and 
the scrotal flap. Keen surgical judgment is required to determine the 
time of release. The main objection to this opei'ation is that the second 
principle of flap transplant is emphasized and the two operations re- 
quire a diversion of the urinaiy sti’eam for an indeterminate period 
of hospitalization. Even with such care, cases are reported with illus- 
trations showing points of failure. While some of the scrotal flaps 
recognize that the scrotal tissues are hair-bearing after puberty, many 
do not. 

(At this point of the argument, to avoid repetition, will the reader 
please scan the legends of Pigs. 1 through 10, not only to criticize the 
technical details and sequence of procedure there shown, but to com- 
pare the operation with the Bueknall, each an example of the use of 
scrotal tissues by two different methods of approach.) 

When I saw hair growing in the channel following one of the steps 
in the repair of the ease illustrated, I went over the literature again to 
find the status of the hair problem. It has been discussed from the 
beginning of the literature. I cannot find the exact reference, but 
the story is that some one suggested, when first the use of scrotal flaps 
was offered, that it must be expected that, should the ease live past 
puberty, a beard would appear at the meatus. The objection is not so 
exaggerated because to emphasize this phase of the subject I will say 
that in the illustration the mat of hair seen in the channel had the 
appearance of young beard. 

Bueknall discussed the hair problem. lie suggested that the penile 
flap be made wide and the scrotal flap narrow, thus transplanting a 
minimum amount of scrotal tissue. He also wondered whether the 
follicles would develop in their new position. Of course, they will, be- 
cause the main reciuireinent for success in flap transplant is live tissue. 

I think everyone intcrc.sted in these problems should read the article 
by Churchman, because he brings together the many failures following 
the repair of this deformity and it is startling to find all the things 
that may luippen. He vigorously supports tlie Bueknall technique as 
following a proper surgical principle, but it is interesting to note that 
no mention is made of the hair problem. 

Articles in the recent literature overlook this phase of the subject. 

Every year 1 see eases reported where a .serotal degree of hvpospadias 
hits beeti cured by the Ombredonne tcehnique. I presume Hie re-i.son 
for tiiis lack of discussion of the hair problem is found in the present 
accepted ages lor operation. ’’ 
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From the viewpoint of tissue transplants, this surgical step is now 
described as carrying the deformity to the flap. 

I present a plan for the vise of scrotal tissues based on the ivroposal 
to prepare the flap and carry it to the deformity. 

The reason that the former plan has been always used in hypospadias 
is the fact that the penis when relaxed lies easily in contact with the 
scrotum and it is most reasonable to expect that this position would 
readily meet the question of stitch tension after the flaps are sutured. 
In the Buelmall operation (Fig. 14) a flap is cut from the ventrum 
of the penis and sutured to a flap cut from the scrotum for the floor 
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This patient must he classed as a traumatic case, but the picture vi'as identical 
witli the penile-scrotal degree of hypospadias. The application of the procedure 
to the congenital deformity never crossed my mind, but when the problem arose, 
as shorni in Fig. 4, I knew what to do. 

The form of the flap is old in the literature hut in recent years has 
heen popularized liy Gillies. It can be built to enormous lengths, pro- 
viding the plot of it is properly made and the time element in its con- 
struction is correctly gauged. In this location, even in the most ex- 
treme case of perineal hypospadias, a flap can be made by encircling 
the scrotal tissue in different planes to fit the most extreme develop- 
ment of this organ. It is ivorth while to state that the flap remains 
rather rigid for an arbitrary period of three months, but gradually 
assumes the aspects of tlie normal scrotal tissues as shomi in Fig. 
IB. 

I am uncertain as to the method for depilation. The objection to the 
fulguration needle is that it is diffienlt to control the area of destruc- 
tion, with the possibility of coalescence and the formation of broad 
sear. This occurrence is of importance only at the base of the flap 
tlirougli ivhieh nourishment must come. The use of the x-ray as a 
depilatory agent is deprecated. 

Po-ssibly tlie treatment of depilation of the hair follicles can be better 
as.sured by excision. The hairs of the scrotum are discrete. When 
pulled by gentle traction, a wliite .spot appears at the 1)asc. This can 
be anchored liy a fine forceps and then clipped, which, of course, should 
be done in tlie long axis of the flap. Siionld a definite wound result, 
it may be .stitched. Contiguous liairs can be taken care of at future 
.sittings and tints overlaiiping wounds avoided. All of tliis may be 
done under local anesthesia without hospitalization. 

It is to be noted (Fig. 9) that the end result in this case is a balanitic 
hypospadias. Is this sufficient ? The literature so indicates and it was 
entirely satisfactory to my completed cases. However, should this re- 
sult be unacceptable, the flap may be built long enough to extend be- 
yond the glams. 

I have wondered whether the flap so placed would withstand the 
traumatism of coitus, illy first patient assured me that it would, but 
lliis is only one ease. Possibly it would lie better, in placing the flap, 
that a three instead of two series .suture line be msed. The fact is that 
with sueh a wealth of ti.ssue available one may increase the spread of 
the eoveriug of the penis to any degree selected. 

In this ea.se, Itceausc of my cxiierience of a loss of a flap in my first 
case, I made a wide plot of the flap, thinking tliat !it the second opera- 
tion it could be eut to fit; but when the second line of sutures was 
made, tlie tiap lay so evenly and easily witlionf tension that it was 
used in toto. The result eighteen months later is that it has aeeom- 
iiiodated itself iierfecdly. 
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Tile general opinion is that the first operation for release of the 
penis from the eontractnral band may be done as a matter of con- 
venience, depending upon the condition of the child. The require- 
ment of this operation is that a complete release of encuiu’ature is 
obtained. 

The present idea is that hypospadias should be operated upon any 
time between the ages of 7 and 10 years, at least with a definite pur- 
pose to complete the case before puberty. At such an age there is no 
keen differentiation between the penile and scrotal tissues and, there- 
fore, depending on the degree of the deformity, scrotal tissues may be 
included in the tube, whether penile or scrotal flaps are used. 

In the reported case, I operated upon this patient at 14 years and 
3 months of age, still appearing a boy. lie returned to me at 15 years 
and / months of age, developed as a man. There is an occasional 
report of a case in which a hair ball has formed after puberty with 
deposit of lime salts, making what seems to me a serious complication 
at a time of life when this organ really begins to be of some use to 
the individual. 

But these reports are few and far between, and from this experience 
I wonder if there are not a number of unreported cases of this compli- 
cation. Is the formation of hair in the urethra of importance to the 
individual ? Is it just as easy to take care of the hair formation after 
the operation? If so, what has been done? What is tlie relation of the 
hair question to the sex prolflem? These are questions I would like 
discussed, but the.v are, 1 believe, beyond the scope of my paper. 

I would be less than frank were I to give the impression that tlie use 
of the scrotal tissue by this form flap and nietliod of approach was 
developed through any initiative on my part. It was not, but it was 
used in my first case because of a peculiar set of circumstances. 

CASE REPORT 

A married man, 50 years of ago. had lost, tlirougli some dcstractivo inflamma- 
torv process some years previously, the whole urethra up to the ponile-serotal juae- 
fion. The left cavernous body and one-half of the prepuce was the site of a hard, 
brawny scar. The hair question was not presented because the serotal tissues were 
hairless, whether from the inflammatoiy process or long treatment, or botli. 

I conceived the idea of building- a tubed flap from l)otii rigid and left scrotum 
and planned to swing tlicm up on each side of the penis and sew them togctlicr. 

Tlie left flap failed to meet the maintenance of Wood supply in the iiiip trims- 
pi, ant and an area of necrosi.s appeared in the inidportion. During a period of 
uncertainty ns to the next step, the right flap bceamo flaccid, clastic, and evidently 
contained sufficient tissue to complete the repair. I brought it up flr.sl on the right 
side of the penis with catheter drainage of the bladder. In si.x monllis I compl.'teil 
bv two series suture lines on the left side and in thi.s instance diverted the urinary 
stream per perineal section. The result of these j.lan.s was o.ost liajiry. The man 
assured me that I had constructed not only an intact iirinari cimnnel, but also 
a competent sexual organ. 
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I am in no position vigorously to advocate the operation. I can say 
that there is no plan that I liave used where I iiave been so free from 
concern during the process of healing. The patient voids, the parts 
are dried, protected by a diaper, the sntnre lines are e.xposcd for care 
and observation, and tlie diversion of the urine reqnii'ed only for the 
last seiies sntnre lines. All of which is dne to the fact that the quan- 
tity of tissue transplanted was sufficient to give not only a margin, 
but a wide margin, of safety, to meet the several factors inimical to 
stitch tension peculiar to this part of the body. 

CONCLUSIONS 

1. The cru.x of the problem of repair of hypospadias is to find suf- 
ficient tissue to guarantee release of tension on tlie suture lines. 

2. A revision should be made of the questions of age for operation in 
order to meet the hair question, 

3. The literature should be sifted of several jiroeedurcs, whicli evi- 
dently were once suggested on the idea tlml something special should 
be attempted to repair the deformity. 

4. The problem of I'epair of hypospadias should be aiiproaehed from 
the viewpoint of tissue transplants, because tlie operatii’e steps involved 
are familiar to every surgeon and have been discussed from the dawn 
of medical history. 

5. Tlie tissues used in tlie repair should be those of tlio genitals, be- 
cause they are native to the parts and thus have the potentiality of 
future growth and accommodation in the new position. 
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scent. To avoid confusion, the terms maklescent or imperfect descent 
will be used to include all variations from the normal descent of the 
testis. The term ectopic te.stis will be used to mean a testicle that 
has descended into an abnormal position away from the course taken 
by the normal testis as it descends into the scrotum. 

Although in rare instances peidneal te.stis has been reported to 
occur as the result of trauma,^ Ave are coneei'ued in this discussion 
only with the anomaly of congenital perineal testis. The condition 
is not common. Altogether there have been recorded somewhat over 
100 ca.ses in the literature. Perineal te.stis was fir-st described by John 
Ilunter^’^ in 1786, when he reported 2 cases. The first detailed account 
of tlie anomaly, however, was given in 1857 by Curling," who collected 
9 eases. In 1879 Annandale performed the first successful operative 



Fig. 1. — Cas=o of uiulcsicended porineal testis. Photosi':ipli taUen between the first 
nnd second stage.s of the Torek opeivition. Note just bcliind the rigiit scrotum t!ie 
luiiinm-liko fold of skin wliicli contained the ectopic proce.s.sus vaginalis and grnber- 
naciiluin. 

cure of a case of perineal testis.'- By 1889 the reports of 30 cases had 
been collected by Itlonad and Tervillon.'’’ In 1899 Weinberger-’- col- 
lected 74 cases, and in 1906 Klein'-'' a.s.seinbled 81. 

In 18.57 dodard"’ i'onnd 8 cases of perineal testis in a series of 53 
eases of maldescended testis studied by him. In 1903 Eecle.s” found 
(tnly .5 ciiscs iiimmg !):hi cases of imjierfectly de.scended testis asso- 
ciated with hernia. W. B. ('f.lcy'- says that from 1890 to 1907 at the 
Hospital for the Kniiturcd and (’rippled there were 737 ca.ses of mal- 
descended testis associiited with hernia and that in only 15 in.stanees 
was a testis found in the perineum. All hut 6 of the 737 eases came 
to operation. One hundred twenty-six of the cases were operated 
upon l)y Coley himself and 9 of thc.se had a perineal testis. Bnrdiclc 
and B. L. Coiey^ report 537 operations for maldescended testis on IS’’’ 
patients at the Hospital for the lluptured and ('rippled from 1891 to 




UNDESCEA'DED PERINEAL TESTIS 
Report of a Case 

W. Ro\ Masoa’, Jr., 5I.D., aa*d Edwin* P. Lehman*, BI.D., 
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P* CTOPIA testis is an iiiuisnal coiulitiou and ectopia testis perinei 
^ is tlierefore still more uncommon. “Potential” perineal testis, i.e., 
an nndescendeci inguinal testicle associated with the anatomic features 
of jjerineal testis, is apparently rare. For tlint reason the following case 
is reported. 

case report 

D. C. (TJnivei-.-iity of Virghna Hospital Ho. 128880), a 13-year-otcl white ho.v, was 
admitted to the ho.spital on July 12, 10.38, because of an undescended right te.sticle. 
An older brother had been operated upon for the same condition in 1932. 

Examination revealed a well-developed bo.v with no testicle in the right 
scrotum. The penis wn.s mature and the left te.sticle was somewhat larger than 
the average. The right half of the scrotum was small and its lateral attachment 
was closer to the midline than u.sual. L.ateral to the right half of the scrotum and 
separated from it by a deep groove there was found an anomalous, labium-like 
fold of .skin that extended from the region of the pubic .spine to a point well down 
in the perineum (Fig. 1). IVithiii the fold there was felt a linear structure 
thought to be the ductus deferens. The superficial inguinal ring on the right side 
was small and was identified with diflicuit.y. In the po.sition of the inguinal canal 
on the right there could be felt a rounded body that was approximately J.5 cm. 
in diameter. There was an indirect inguinal hernia on the left side. 

On July 13, 19.3S, a loft inguinal herniorrhaphy was first done by the Ferguson 
method. The right inguinal canal was then opened and the processus vaginalis, 
a large sac communicating with the abdominal cavit.v, w.ns immediately en- 
countered. Projecting into the posterior wall of the .sac was the right testicle, 
epididymis, and ductus deferen.s. The peritoneal .s.tc extended downwards over 
the pubis into the labium-like fold in the perineum described above. Also ex- 
tending into the fold wa.s a loop of the ductus deferens and the guhernaculnm 
testis. The latter wa.s a well-developed struclnre M'hose proximal end wns at- 
tached to the lower pole of the testis and whose distal end wns firmly fi.xed to the 
bottom of the anomalous perineal fold. 

The peritoneal sac was transfixed and ligated at a high level and amputated. 
The lower portion was then freed from the te.sticle and the structure.s of the cord 
and dissected out of the perineal fold. A linger w.as thrust into the right scrotum 
and a channel was easily burrowed out beneath the .superficial fascia. There 
seemed to bo a natural point of lessened resistance through which the finger 
passed. The gnbernacnhim was cut nt its insertion in the perineal fold. The 
.spermatic cord was of adequate length, and a typical Torek procedure wns ear- 
ried out without division of fascial bands or vessels. 

PERI.VEAE TE-STIS 

There wns fotiiul upon reviewing Ihe literntnre some variation in 
tlie terminology used in referring to abnormalities of lestieniar de- 

"“l^vod for publication. November 2S. JOI.t. 
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At tlie beginning of the third fetal month an evagination of the 
peritoneum takes place at the site of the future abdominal inguinal 
ring to form a saelike pouch, the processus vaginalis. This peritoneal 
process passes through the inguinal canal and over the pubis into the 
scrotum. 

By the end of the third month the early degeneration of its cx'anial 
portion associated Avith a more I'apid elongation of the trunk has pro- 
duced a relative descent of the testis, so that it occupies a position at 
the boundary between the abdomen and the pelvis near the future 
abdominal inguinal ring. There is little further change in the position 
of the testis until the beginning of the seventh month, when the 
gubernaeulum has ceased growing and has begun to shorten. Most 
anatomists believe that the further descent of the testis is brought 
about fundamentally by a traction force of the gubernaeulum. The 
testis is pulled into the inguinal canal dorsal to the vaginal process 
of peritoneum. During this period the gubernaeulum shortens by one- 
half, The gubernaeulum continues its process of shortening and the 
testicle passes out through the superficial inguinal ring and fiually 
reaches the scrotum, usually about the end of the ninth lunar month, 
or shortly before birth. In the newborn male the gubernaeulum is 
only about a quarter of its original length. The proximal part of the 
proce.s.sus vaginalis becomes ohlitei-ated just before or soon after birth, 
while the distal part persists as the tunica vaginalis testis. 

While the degeneration of the cranial portion of the early gonad, 
the disproportionate growth of the trunk as compared to that of the 
genital gland, and the traction force of the gubernaeulum are at pres- 
ent considered to be the main factors in the production of the descent 
of the testis, there are other forces which probably play a part to a 
greater or lesser degree. Intra-abdominal pressure, resulting from the 
growth and enlargement of the viscera of the abdominal cavity, prob- 
ably helps to force the testicle into the inguinal canal in much the 
same manner that an inguinal hei-uia is formed. Active contraction 
of the abdominal musculature undoubtedly aids the te.sticle in its pas- 
sage through the inguinal canal. 


ETIOl.OUY OF ECTOmc TESTIS 

In reports of cases of congenital ectopic testis there are numerous 
theories oiTcred in explanation of the ectopia, many of which center 
on the gubernaeulum. 

A oiu'c popular gubeniaeular theory for tlie explanation of ectopic 
testis in general was advanced by Lockwood” in 1887. Lockivood 
thought of the guhernacidum as a .structure with multitailed inser- 
tions. lie considered one strand to go to the scrotum, one to the root 
of the penis, another to the perineum, another to the pubis in tlie 
regton ..f the superfieial inguinal ring, and finally one to il,e femoral 
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1924. In this group there were 86 cases of ectopic testis, but not one 
of these was of the perineal type. Campbell states that tliere was 
no ease of perineal testis found among 36,000 urological admissions at 
Bellevue Hospital. 


KORMAL DE.SCENT OP THE TESTIS 

The details of the mechanism by which the testis normally becomes 
transferred from its position of origin on the dorsal abdominal wall to 
its final location in the scrotum are not entirely understood. During 
the fourth week of fetal life, the mesonephros begins to develop from 
the nephrogenic cord or unsegmented intermediate mesoderm in the 
dorsal portion of the embryo. Growth of the mesonephros causes it 
to bulge ventrally into the celomic cavit.v, ndiere it is known as the 
urogenital fold. Craniahvard the urogenital folds of the two sides 
are separate, but eaudally the.v fuse together to form the genital cord. 
The celomic epithelium on the ventromedial surface of the urogenital 
fold becomes thickened and many layei'ed, so that by the sixth week it 
is bulging independently into the coelom as a longitudinal fold, known 
as the genital fold, Avhich is the primordinm of the gonad. The genital 
fold increases in thickness and becomes eomsti’icted away from the 
mesonephros by deepening medial and lateral grooves. These grooves 
remain separated from each other b.v a thin attachment or mesentery 
which, in the case of the testis, is later to become the mesorehinm. As 
development of the genital gland continues, the more cranial segments 
of the primordinm degenerate so that it becomes shortened and more 
compact. The degenerating cephalic segments persist for a time as 
the diaphragmatic ligament which is attached to the cranial pole of 
the gonad. 

Toward the end of the second month the component parts of the 
guberuaeulinn develop. The most caudal portion of the genital fold 
becomes fibromuseular and attaches the testis to the genital cord. It is 
known as the ligamentum testis. About the seventh week of fetal life 
there appears an inguinal fold that extends between the genital fold 
and a prominence on the anterior abdominal wall, called the inguinal 
crest. Within the inguinal fold there is developed a fibromu.scular 
band called the chorda gubernacnli. The abdominal musculature be- 
comes developed around the chorda to form the inguinal canal. At it.s 
distal cud the chorda gnbernacnli becomes connected to another band, 
the ligamentum scroti, which extends to the scrotal swelling and later 
to the bottom of the scrotal poncli. Xow by condemsation to form a 
fibrous cord within the genital cord, the proximal end of the chorda 
gnbernacnli becomes united to the distal end of the ligamcniimi testis. 
thus eft'eeting a continuous ligamentous structui-c. the gnhernacuimm 
which extends all the way from tlie camlal pole of the le.sti.s to the 

scrotal swelling. 
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or sac is a striking part of the liicture'’ in both perineal and penile 
positions of the testis. Describing his ease of perineal testis, Eobert- 
son^' speaks of a pocket in the perineum in which the testicle lay, 
being attached there by a gubernaeuhuu 3 mm. in diameter. Pulling 
on this fibrous band, he says, would cause a dimpling of the skin of 
the perineum. Eccles^ also speaks of an adventitious sac, in cases of 
perineal testis associated with hernia, that lies lateral to and is sepa- 
rated by a sulcus from an imperfectly developed scrotum. 

The preseirt case presents an interesting element of heredity in that 
the patient’s brother had an opei-ation for undescended testis at this 
hospital in 1932. In the brother’s case the left testicle was found in 
the inguinal canal and the processus vaginalis had not descended be- 
yond the testicle. 

It is believed that this rare case offers some evidence bearing on the 
unsettled problems of abnormal descent of the testis. Sonneland^® 
says: “Congenital perineal testis is often accompanied by some ab- 
normality of the corresponding vaginal process of peritoneum. No 
instance is known in which the vaginal process found its way into the 
scrotum while the testis went into the perineum. Since trader normal 
conditions the vaginal process precedes the testis into the scrotum, it 
probably precedes the testis into the aberrant position in these abnor- 
mal cases.” Sonneland’s prediction is fulfilled in this case. It is 
evident, therefore, that there must be some common factor that is 
responsible for the combined aberration of both the processus vaginalis 
and the testicle in cases of perineal ectopia ; otherwise both of these 
structures would not always be ectopic at the same time. Ina.smuch 
as the processus vaginalis precedes the testicle in its descent, it might 
at first appear that the primary aberration is one of the processus 
vaginalis. However, when we comsider that the gubernaeulum is de- 
veloped somewhat ahead of the de.scent of the processus and that the 
former does not descend but is developed in situ, so to speak, from 
three sources, it is difficidt to see how the proce.ssus vaginalis could 
influence the position of the gubernaeulum and, hence, the final posi- 
tion of the testicle. 


The cause of the descent of the processus vaginalis and its direction 
normally into the scrotum is ob.scurc. The peritoneal process probably 
originates as a result of increasing intra-abdominal pressure and is 
directed into the inguinal canal by the abdominal inguinal ring. It 
may he assisted through the canal by the contraction of the surround- 
ing musculature, but after its emergence from the superficial inguinal 
ring there is no ligamentous structure iiresent to pull or guide the 
processus into the scrotum. How it gets there is purely a matter of 
siieculation. It may be that there is a plane of reduced tissue densitv 
that extends to the scrotum; or the gubernaeulum. which lie.s posterior 
to the processus, may act as a growth-stimulating focus along which 
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triangle. Lockwood, tlierefoi’e, explained ectopic testis npon tke basis 
of overdevelopment of a gnbernacnlar strand attached in an ectopic 
region. This theory in recent times has been largely discarded. 

OtUeis, notabh Sonneland,*® think that ectopic testis is niainlv con- 
tingent npon an insufficiency or rupture of the gubernaculuni, which, 
in certain ea.ses, may become reinserted in an abnormal location. Still 
others ascribe tJje cause of ectopia to a primarily abnormal insertion 
of the gubernaculuni. Burdick and Coley’* believe that certain types 
of ectopia are due to ruiiture of the gubernaculum and that other 
types, including perineal ectopia, are tlie result of an abnormal guber- 
nacular insertion. Congenital insufficiency of the length of the sper- 
matic cord is another explanation that has been offered. 

Next in frequency are the obstructive theories of ectopic testis. 
These theories all assume some mechanical means by which the testicle 
is obstructed in its descent or pushed from its normal course. SIc- 
Gregor,^'’ in a careful stud.v of the fascia! planes of the anterior ab- 
dominal wall and perineum, describes various congenital fascial pockets 
and fascial ridges that, wheii present and well dei-eloped, may interrupt 
or deflect the testicle in its descent. Otlier mechanical explanations for 
ectopia include such conditions as fat plugging tlie scrotum, liernia push- 
ing the testis from its course, and adhesions developing between the 
testis and the neighboring ti.ssues. 

Uffreduzzi-® considers heredity a very important element in the pro- 
duction of ectopic testis. The heredit.v theory was first advanced in 
1S57 by Godard,*® who reported a case in which both a father and son 
had a perineal testicle. In twenty -four cases of ectopic testis examined 
by Ulfreduzzi, other anomalies were found in each. Uft'reduzzi claims 
that degenerative signs can be found in the great majorit.v of the cases 
of ectopic testis. 

COJIJIEXT 


The chief significance of the ease here repoz'ted lies in the fact that 
both the gubernaenlum testis and the processus vaginalis extended 
into a fascial pocket in the perineum. If the gubernaculum is the 
principal force that governs the descent of the testicle following its 
emergence from the ingziinal canal — and this is the prevailing opinion 
—then it seems reasonably .safe to say that if the ]mtientk testicle had 
descended it would have de.scended into the perineum. Ilenco, it 
should be considered a “potential” or an “unde.scended ” perineal 

testicle. 

Coley® refers to this f.vpe of ea.se when he states that in some ea.ses 
of inguinal i-etention of the testis the procc.s,sns vaginalis may extend 
bevond tlie inguinal canal to tlie .serotzim but occasionally may miss 
the .scrotum and pass into the perineum. 

A nerineal fold or pouch is not. apparently, an uncommon hmtmg 
in eases of perineal testis. According to .Soniiciand'" “a fascial jmckef 



SUBCUTANEOUS DORSAL DIGITAL BURSITIS 

Nelson J. Howard, M.D., San Francisco, Calif. 

S UBCUTANEOUS adventitial bnrsae are known to occur about the 
bony prominences of most of the major joints of the body. Those 
of most frequent recognition udien traumatized or diseased are the 
prepatellar and olecranon bursae. The dorsal digital bur.sae of the 
fingers are subject to disease with almost as great a frequency and 
may be the cause of continuing disability or prolonged medical treat- 
ment if they are unrecognized as the primary source of continued 
pathologic change in the finger. 

Spalteholz^ pictures and describes the.se small bursae l.ving between 
the skin and the c.vtensor tendons on the dorsum of the finger joints 
as follows: 

1. “Dorsal Digital Subcutaneous Bursae. Immediately beneath the 
skin, on the dor.sal .surface of the digital articulations, usually small 
and are fairly constant over the fir.st interphalangeal joints, occasion- 
ally occur over the distal interphalangeal joint.s.” 

2. “Donsal metacarpophalangeal bursae occasionally occur on the 
dorsal surface of the metaeai'iiojihalangeal articulations, and then usu- 
ally only on the 5th finger.” 

3. “Inter-metacarpophalangeal bursae, of frequent occurrence, from 
one to three in number. .Small, and lying between two neighboring 
fingers, at the metacarpal heads donsal to the transverse capitular 
ligaments, between the .second and 5th fingers.” 

A particularly good illustration in Toldt" shows these bursae eleai-ly. 
In 1933 a minor finger wound on the dorsum of the inde.x inter- 
pliulaugcal joint under treatment in the office healed, broke down and 
drained, healed, then drained repeatedly. A foreign body, bone, or 
joint infection could not he made out. A glance at the illustration of 
Spalteholz brought out forcibly certain points in the anatomy, for- 
gotten since student days. When the roof of the previously unrecog- 
nizeil bursa was removed, allowing complete drainage, prompt and 
lasting healing occurred. This first case was under treatment for fifty 
days. Since then, twenty-si.x further cases of digital bursitis have 
been recognized in office jiatienfs. 

The usual history is that, following a cut. abrasion, or scratch on 
the dorsum of one of the finger joints, the small wound heals. A 
latent period of from three to twenty days is followed by increasing 
soreness of the joint, swelling, redness, and tenderne.ss. The wound 
may re open and drain ims or the inflamed bursa may rupture and 
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the cells of the peritoneal ponch grow toward the scrotal sac. The 
gnbernaenlnm cannot clirectl.r pull the processus vaginalis into the 
scrotum, because at this stage the two structures are not adherent. 
Furthermore, the gubernaculum does not begin to shorten until after 
the processus has reached the serotum. Should the ligameutum scroti 
poition of the gubernaculum be developed in an abnormal position, 
lateral to the scrotum with its distal attachment I}} the perijjeum-— 
Ijossibly in the bottom of a supernumerary scrotal pouch — it is con- 
ceivable that the gubernaculum might mechanically block the passage 
of the processus vaginalis into the scrotum and deflect it also into the 
perineum. Such a mechanism could readily explain the combined 
aberration of both gubernaculum and processus vaginalis that occurred 
in the case here reported and may possibly be the etiologic basis of 
perineal testis. The anatomic characters of the present ease, i.e., the 
fully developed perineal proee.ssus vaginalis and gubernaculum, to- 
gether with the inguinal position of the testicle, offer eyidence that a 
common cause has deflected the entire direction of development. 
Whether or not the primaiw element behind this deflection lies with 
an abnormal gubernaeular origin nnist remain a matter of speculation. 
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iiiternietacarpal phalangeal bursae. Interinetacarpal phalangeal bursitis 
is recognized by pain on lateral compression of the metacarpal heads 
and the depth of the di’ainage, signs of true purulent artlu-itis being 
absent. Proximal interphalangeal or midjoint bursitis occurred in 9 
instances, and the bursae over the distal phalangeal joint were in- 
flamed in 5 cases. It is evident that the metacarpophalangeal joints 
suffer trauma more fi-equentlj*. The individual fingers shoAv the fol- 
loBung frequency of bursitis; mid- or third fingers, 12 cases; index 
finger, 9 eases; fifth finger, 3 eases; ring finger, 2 cases; thumb, 1 case. 
Spreading cellulitis was a complication in 5 cases. 

Acute traumatic hemorrhagic bur.sitis was observed in 2 patients 
folloB'ing blunt nonpenetrating trauma, >Splinting the aflrected finger 
for a week proved effective, nondisabling treatment. One instance of 
chronic metacarpophalangeal bui’sitis was observed on the midfinger 
knuckle of a file clerk who pushed back heavy files with the dorsum 
of the affected hand. 

In 21 patients the bur.sitis was recognized early in the course of 
treatment. These patients averaged 13.4 days of treatment and 2.1 
days of disability. Two patients with acute cellulitis are included in 
this first group and Avere disabled 17 and 23 days respeetivehv Six 
patients received treatment from other physicians before coming to 
the office or were seen in consultation. An average of 74 days had 
elapsed before the bursitis was recognized. This second group aver- 
aged 44.1 days away from work. The average time necessary for 
permanent healing after unroofing the bursae -was 22 days. The aver- 
age total time of these patients under a physician’s care was 92 days. 
Such cases are probabl.v the .source of medical and folk lore, conceim- 
ing poor healing over the knuckles. “The wound keeps breaking 
open.” Keep it open and it heals more quickly. 

From 1933 to 1938. 22 cases of acute subdeltoid bursitis (peritendi- 
nitis calcificaiis), 27 instances of traumatic prepatellar bursitis, and 
20 cases of acute olecranon bursitis were seen in office patients. The 
relative Irequency of digital bursitis, and the patent’s economic loss, 
the prolonged treatment of insignificant wounds, when such bursae are 
unrecognized, call for more vigilance in the treatment of minor finger 
injuries. 
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dram beside the healed scar, With rupture, relief of symptoms lasts 
only a few days. Healing, reappearance of inflammatory signs occur, 
and the cycle is repeated. With added new trauma, local cellulitis, 
lymphangitis, and adenitis may appear. The bursitis is recognized 
by swelling of the dorsal surface of the joint, tenderness only on the 
doisum, not on the lateral or palmar surfaces, and pain on flexion 
which limits the motion of the finger. If one unroofs the bursa with 
a sharp scalpel, leaving only the floor and shallow walls, prompt heal- 
ing takes place (Fig. 1). In eases recognized early or in more acute 
infections developing before the wound lips are healed firmly, spread- 
ing the original wound wide apart and keeping it open allows healing 
by secondary intention in a .short time. 



Pis’* 1.— 'Acute i)orsal svbcut^ineous bvrsitis over joint of fifth 

finser. The bursa was unroofed with a sliarp scalpel five clays before phoiosrapn. 
The exposeti bursa appears as tlic central depressed area, its walls no longer sharp anci 
steep and with healing under way* 

The series of biU’sae here reported measures 3 by 3 nun. in average 
diameters. After unroofing them, they arc easily recognized as a 
punched out crater. 3 or 4 mm. deep. Tlie lining membrane is glisten- 
ing gray without visible .slough or fibrin. The wound secretion is 
viscid, clear, or purulent. These bursae were foimd most frequently 
in young adults (average age, 30.1 years) and more often in men (24 
cases) than in women (3 eases). While butchers, fishermen, and ware- 
liousemen form the ma.iority of these patients, housewives or stenog- 
raphers may develoji digital bursitis. 

The metacarpophalangeal bursae are the most frc(iuc}]1 sites of 
bursitis of the fingers. Tliirteen motaearpoplialaiigeal hursifi.s ea.se.s 
were observed. S of which had .simultaneous infection of the adjoiidup 


MAYO AND SJtlTH: TKANSCOLONIC REMOVAL OF 1>0LYPS 


943 


A proctoscopic examination was made in 58 cases. In 36 of tliese 
eases the polyps which v^ere removed sm’gieally were seen on procto- 
scopic examination. In each case the proctologist stated that the 
polj'p could not be removed safely through the proctoscope. In 21 
eases the proctologist fulgurated polyps in the rectosigmoid or rectum. 

A satisfactory roeutgenoscopic exaniiuatiou was conducted in 56 
cases. The polyps were discovered in 50 cases. The 6 patients among 
whom the roentgenologist failed to obtain evidence of polyps were 
examined before a satisfactory roentgenographic technique for demon- 
strating polyps of the colon was developed. 

SURGICAL TREATMENT 

Three days prior to operation the jratient was hospitalized. Preoper- 
ative preparation consisted in the administration of a nonresidue, high 
carbohydrate diet, colonic irrigations twice daily, sodium phosphate 
orally and vaccine intraperitoneally. At operation the diseased por- 
tion of the colon, as indicated by the roeutgenoscopic and proctoscopic 
examinations, was exposed and the polyp was located by palpation. 
In cases in which the polyp was A’ery small, or in eases in which the 
patient Avas obese and epiploic tags felt like polyps, the lesion was 
located by transillumination of the colon with the Cameron light. 
When the polyp was identified definitely, the diseased portion of the 
colon was isolated between the rubber-eovered blades of a curved 
clamp. This portion of the coioir was packed oft' carefully from the 
remainder of the peritoneal eaA'ity. U.sually the colon was incised in 
a longitudinal band for a distance of about 2 cm. Tlie polyp was 
delivered from the colon. The stalk of the polyp was crushed by a 
forceps, the base was ligated, and the polyp was excised by using 
either a knife or cautery. The wound in the colon was closed with 
two rows of chromic catgut sutures. Epiploic tags, when available, 
were tied over tlie line of suture. In an occasional ease in Avhich the 
possibility of soiling the peritoneal cavity existed, a soft rubber tube 
was employed ns a drain. PostoperatiA’cly fluids were administered 
purenterally until the patient passed gas by rectum, at which time the 
imtient was permitted to drink fluids. A rectal tube was inserted fre- 
quently to facilitate the pa.s.sage of gas. The patient was gradually 
permitted to eat a nonresidue diet which was cautiously replaced bv 
a normal diet. 

DATIIOLOr.Y 

A single polyp was rcnntved in ,57 cases. Two polyps were removed 
in each of 4 eases and in 1 case four polyps were removed. The polvps 
were situated in the sigmoid in 42 cases, in the de.scendin- colon in 
15 cases, m the transverse colon in g ca.ses, and in the cecunrin 3 cases 



TKANSCOLONIC REJIOVAL OF POLYPS 

Charles W. Mayo, M.D., axd Caleb II. Sjuth.® M.D., 
Eochester, Mixx. 

(From the Dhisinn of Surgery, the Mayo Clinie, n,ul the Mayo Foundation) 

present study is eoiicerned n-ith those cases of polyposis of 
the colon in ndiich the polyps were removed surgically throiigh a 
small incision in the colon. Only those cases were selected in which 
the polyps were limited to a small segment of the colon and i]i winch 
thej Mere situated too high in the bowel to be removed through a 
proctoscope or sigmoidoscope. The clinical aspects, laboratory data, 
surgical treatment, pathologic observations, and results of treatment 
as judged by follow-up studies five or moi-e years after operation are 
considered. 

CLINICAL ASPECTS 


Of the 62 patients studied, 31 were males and 31, females. The aver- 
age age of the patients was 50.7 years. The oldest patient was 71 years 
of age and the youngest, 10 years of age. 

The outstanding presenting symptom in these cases was bleeding from 
the rectum; 57 of the 62 patients complained of this s.vmptom. The 
bleeding was usuall.v intermittent and at times amounted to as much 
as 1 or 2 ounces of bright or dark blood. The patients often stated 
that bleeding occurred after a bowel movement. The average dura- 
tion of the bleeding was thirty-three months. In one case bleeding 
from the rectum had occurred for ten years. 

Symptoms other than bleeding from the rectum were not charac- 
teristic of these cases. Eleven patients com])!ained of diarrhea. Con- 
stipation occurred in 12 cases. Pour patients coiipilained of alter- 
nating diarrhea and constipation. Twenty-eight patients suffered ab- 
dominal distress which varied widely in situation, charatder, and 
severity. In 2 cases bouts of severe abdominal eramps were a.sso- 
ciated with intu.ssnsception. One patient who at operation was found 
to have a pol.vp of an intnssuscepting type did not oxperieuee abdomi- 
nal distress. 

miBOKATOKY DATA 


Despite the long duration of the bleeding from the rectum, ttie avo'- 
ao-e concentration of hemoglobiti in these < nsos was 14 gm. per 100 <’.c. 
of blood. The vahic for hemoglobin in the ease in which the most 
severe degree of anemia was found was 8 gm. per 100 i-.c. of blood. 
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COMMENT 

TJie cases presented are a liighly selected group. Jlost of the solitary 
polyps of the colon are low enough in the bowel to be removed through 
the proctoscope. During the past decade the proctoscopist has increased 
his field of operation by emploj-ing careful technicpie and tlie eases in 
which polyps of tlie colon must be removed abdominally have been pro- 
portionatelj' fewer than in previous decades. 

The patients studied were insually of middle age; representation of 
the sexes was about ecpial. Bleeding from the rectum was the only 
characteristic symptom pre.sented by the.se patients. The long dura- 
tion of the bleeding was striking; one patient had been bleeding from 
the rectum for ten years. It is equally striking that despite the long 
duration of their bleeding these patients had only slightly reduced 
values for hemoglobin. Ce.ssation of bleeding from the rectum oifered 
an index of cure after operation; in 8 of 11 cases further bleeding 
from the rectum did not occur after the polyps had been removed. 

Roentgenoscopic and proctoscopic examinations were two of the 
mo.st important means of diagnosing polyps of the colon. As Buie has 
stated, during the past ten years the accuracy of both of these exami- 
nations has increased greatly. The proctologist’s advantage lay in 
the fact that he was able to view the polyps directly. Since, in the 
eases studied, polyps were situated too high in the colon to be re- 
moved safely througli the proctoscope, it is remarkable that the proc- 
tologist was able to see 62 per cent of the polyps which were removed. 

The roentgenoscopic examination was a particularly valuable diag- 
nostic measure in the pre.sent .series of eases because the polyps were 
situated near or beyond tlie reach of the proctoscope. The G patients, 
among wliom the roentgenologist did not discover the polyps, were all 
examined prior to the use of the air insufflation technique of Weber. 
Buie cited a case to illustrate the accuracy of the roentgenoscopic 
examination. A patient whose proctoscopic examination was nega- 
tive was found by the rocntgenologi.st to have several small polyps in 
the colon. On rc-examination the proctologist found and fulgurated 
the jiolyps. The roentgenologist then was not able to find more 
polyps in the colon. 

The roentgenoscopic and proctoscopic examinations were the most 
important means of detennining whether the disease had been eradi- 
cated. That such a decision may be very difficult to make was shown 
by the case in which recta! bleeding continued after the operation and 
neither the roentgenologist nor the proctologist was able to demon- 
strate disease in tlie intestinal tract. 

The fa.q that in of the 62 cases malignant polyps were removed 
in.licates the danger involved in keeping under obsm-vation a patient 
who has polyps of the colon. Although the malignant lesion was of a 
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One patient had polyps in the transverse colon as well as in the sig- 
moid. In 39 eases the polyps were malignant. Thirty-one of the 
malignant polyps were graded according to the method of Broders. 
Twenty-seven were Grade 1 and 4 were Grade 2 (on a basis of 1 to 4). 

RESULTS OF TREATMENT 

There were 2 postoperative deaths or a surgical mortality rate of 
3.2 per cent. The cause of death in one case was peritonitis and in 
the other case pulmonary embolus and bronchopneumonia. 

The postoperative eom-se of 19 patients was noted for periods vary- 
ing between five and eighteen years. The living patients numbered 
14, of whom 5 had malignant lesions and 9 had benign lesions. Among 
11 of the living patients a more detailed follow-np study was possible. 
Eight of these patients Avere Avell, had not required further operation, 
and had not noted bleeding from the rectum since operation. In 3 
cases further bleeding from the rectum had occurred. One of these 
patients was re-examined at the clinic. Roentgenoscopic and procto- 
scopic examinations failed to reveal the source of the bleeding. This 
patient was advised to return frequently for examination. Another 
patient Avho had had further bleeding from the rectum had a peptic 
ulcer after a posterior gastroenterostomy had been performed and the 
possibility of the presence of a bleeding jejunal ulcer was not excluded. 

Five patients Avere dead. Only 1 of the patients Avho Avere not 
living had originally a benign lesion. One patient Avhose original 
polyp Avas malignant and Avas situated in the sigmoid returned to the 
clinic three years after his operation and on surgical exploration he 
Avas found to have carcinoma of the rectosigmoid Avith extensive me- 
tastasis to the liver. This patient died a fcAV months later. Another 
patient Avhose lesion Avas malignant returned to the clinic one year 
after her operation and Avhen the surgeon opened her abdomen he 
found a carcinoma at the junction of the cecum and ascending colon. 
He stated that midonbtedly the lesion had developed from a polyp, 
hletastasis had occurred to the liver. The original polyps were re- 
moAmd fi-om the transverse colon and sigjnoid. Either the polyp in 
the ascending colon Avas not present or Avas not discovered at the lime 
of the first operation. The patient died three years after her primary 
operation. 

One patient Avhose polyp Avas malignant died of myocarditis. An- 
other patient from Avhom a malignant polyp had been removed Avas 
reported dead of an unknown cau.se. 

The only patient not living Avhose lesion Avas benign died after sur- 
gical exploration of the abdomen in a distant city. A tumor of un- 
known origin Avas found in the liver. 
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COJIMEXT 

Tlie eases ijresented are a liiglily selected group. Most of the solitary 
polyps of the colon are low enough in the bowel to be removed through 
the proctoscope. During the past decade the proctoseopist has increased 
his field of operation bj' emplojdng careful tecliuique and the cases in 
ivhich poljqjs of the colon must be removed abdominall.y have been pro- 
jjortionately fewer than in previous decades. 

The patients studied were usually of middle age; representation of 
the sexes was about ecpial. Bleeding from the rectum was the only 
characteristic symptom presented by these patients. The long dura- 
tion of the bleeding was striking; one patient had been bleeding from 
the rectum for ten years. It is etpially striking that despite the long 
duration of their bleeding the.se patients had only slightly reduced 
values for hemoglobin. Ce.ssation of bleeding from the rectum offered 
an index of cure after operation; in 8 of 11 cases further bleeding 
from the rectum did not occur after the polyps had been removed. 

Koentgenoseopie and proctoscopic examinations were two of the 
most important means of diagnosing polyps of the colon. As Buie has 
stated, during the past ten years the accuracy of both of these exami- 
nations has increased greatly. The proctologist’s advantage lay in 
the fact that he was able to view the polyps directly. Since, in the 
cases studied, polyps were situated too high in the colon to be re- 
moved safely through the procto.scope, it is remarkable that the proc- 
tologist was able to see 62 per cent of the pol.vps which were removed. 

The roentgenoscopic examination was a particularly valuable diag- 
nostic measure in the present series of cases because the polyps were 
situated near or beyond the reach of the proctoscope. The 6 patients, 
among whom the roentgenologist did not discover the polyps, were all 
examined prior to the use of the air insufflation technique of Weber. 
Buie cited a case to illustrate the accuracy of the roentgenoscopic 
examination. A patient whose proctoscopic examination was nega- 
tive was found by the rocntgenologi.st to haA’e several small polyps in 
the colon. On rc-cxaniination the proctologist found and fulgurated 
the polyps. The rocntgenologi.st then was not able to find more 
polyps in the colon. 

The roentgeunscopie and proctoscopic examinations were the most 
important means of determining whether the disease had been eradi- 
cated. That such a decision may be very difficult to make was shown 
by the case in which rectal bleeding continued after the operation and 
neither tlie roentgenologist nor the proctologist was able to demon- 
strate disease in the intestinal tract. 

Tile fact that in k!) of the 62 ca.ses malignant iiolyps were removed 
indicates the danger involved in keeping tinder observation a patient 
who has polyps of the colon. Although the malignant lesion was of a 
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One patient had polyps in the transverse colon as well as in the sig- 
moid. In 39 eases tlie po].rps were ma]ig]}ant. Tliirt.r-one of the 
malignant polyps were graded according to the method of Broders. 
Twenty-seven were Grade 1 and 4 were Grade 2 (on a basis of 1 to 4). 

RESULTS OP TREATJIENT 

There v^ere 2 postoperative deaths or a .surgical mortality rate of 
3.2 per cent. The cause of death in one ease was peritonitis and in 
the other ease pulmonary embolus and bronchopneumonia. 

The postoperative course of 19 patients was noted for periods vary- 
ing betweeir five and eigliteen years. The living patients nrnnbered 
14, of whom 5 had malignant lesions and 9 had benign lesions. Among 
11 of the living patients a more detailed follow-up study was possible. 
Eight of these patients were well, had not recpured further operation, 
and had not noted bleeding from the rectum since operation. In 3 
cases further bleeding from the rectum liad occurred. One of these 
patients was re-examined at the clinic. Eoentgenoscopie and procto- 
scopic examinations failed to reveal the source of the bleeding. This 
patient was advised to return frequently for examination. Another 
patient who had had further bleeding from the rectum had a peptic 
ulcer after a posterior gastroenterostomy had been performed and the 
possibility of the presence of a bleeding jejunal ulcer was not excluded. 

Five patients were dead. Only 1 of the patients who were not 
living had originally a benign lesion. One patient whose original 
polyp was malignant and was situated in the sigmoid returned to the 
clinic three years after his operation and on surgical exploration he 
was found to have carcinoma of the rectosigmoid with extensive me- 
tastasis to the liver. This patient died a few montlis later. Another 
patient whose lesion was malignant I'eturned to the clinic one year 
after her operation and when the surgeon opened her abdomen he 
found a carcinoma at the junction of the cecum and a.seending colon. 
He stated that undoubtedly tlie lesion liad developed from a polyp. 
Metastasis had occurred to the liver. The original polyps were re- 
moved from the transverse colon and sigmoid. Either the polyp in 
the ascending colon was not pre.sent or was not discovered at the time 
of the first opei-ation. The patient died three years after her lu-imary 
operation. 

One patient whose polyp was malignant died of m.vocardili.s. An- 
other patient from whom a malignant polyp had been removed was 
reported dead of an unknown cause. 

The only patient not living whose lesion was benign dieti after sur- 
•rieal exploration of the abdomen in a distant ciiy. A tumor of un- 
knwn origin was found in the liver. 



A NEW CLAMP FOR THE DEVINE COLOSTOMY 

iliciiAEL DeBakey, M.D., akd Altox Ochsxek, M.D., 

New Orleaxs, La. 

(From the Department of Surgery, School of Medicine, Tulane University) 


U ndoubtedly, one of the most important advances that has been 
made in surgery of the large boAvel i.s the preliminary performance 
of a new type of colostomy devised and advocated recently by Sir Hugh 
Devine.^ Indeed so significant is this procedure that it may even be 
considered revolutionary. Its obvious rationale and perfectly logical 
conception are immediately apparent. Based on the principle that a 
completely isolated segment of bowel which is thus deprived of its 
function loses most of its bacterial content i)i a relatively short period 
of time, the colostomy is performed Avith the purpose of preparing an 
involved segment of the colon for its subsequent safe extirpation. 
The procediu'c, by “defunctioning the distal colon,” actually couA’crts 
a highly dangerous operative area teeming with pathogenic mici'oor- 
ganisms into a relatively sterile and safe one. We are so impressed 
with its surgical rationale and fundamental adA’antages that it has 
become a routine preliminary procedure on the Tulane Surgical SerA'- 
icc in these cases. 

A more detailed account of the principles, techniciue, and indication 
AAf the procedure Avill not be discvissed here, as this is presented in 
another publication in Avhich is also given our experience in tAventy-six 
cases- and a modification of the operation. 

In brief the colostomy is performed by making a long spur (S to 12 
cm.) in a loop of the colon proximal to the invoh'cd area, diA-iding the 
boAvcl, and inserting the tAvo ends in .separate openings in the abdomi- 
nal Avail. Thus the jiroximal and distal colostomy openings are com- 
pletely separated or “disconnected” by approximately 4 cm. of skin 
surface. The fecal stream is completely diverted and spillage into the 
distal segment is absolutely obviated. MoreoA-cr, by frequent lavage 
of this isolated segment through the distal colostomy opening, the 
“debacterilization” process can be materially enhanced. Thus the 
resection can be performed in a practically sterile field. 

After the surgical procedure in the iuA'olA-ed segment has been com- 


pleted and liealing has occurred, continuity of the boAvel is re-estab- 
lished. Devine accomplishes this by a specially devised enterotome 
Avith elhowliUe mvrves between the crvishing blades and the handle. 


Th(' blades are seiiarately introduced in the respective colostomy open- 
ings. connected by a pivot scrcAv. and. as the handles are gr.adually 
drawn together by a wing nut. the crushing blades approximate each 


It'H' lvtMl for I'uhJU'atioM. Di'ccnUH-r G, 393S. 
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low grade, that it was dangerous was shown by the fact that two 
patiejits returned to the clinic and were found to have a malignant 
lesion and metastasis. 

Compared with other surgical procedures, tramscolonic removal of 
polyps is a relatively rare operation for malignancy of the colon. A 
sufficient number of eases have not been studied to determine Avhether 
or not this procedure is sufficiently extensive for use in dealing with 
malignant polyps of the colon. It was encouraging tlmt 14 of the 19 
patients whose postoperative course Avas followed for five years or 
more Avere living. Nine of the 14 patients, hoAvever, had benign polyps 
removed. In only 2 of the 5 cases Avhieh terminated fatally could one 
be sure that the cause of death Avas malignancy of the colon. In the 
case of the patient Aidio returned to the clinic three years after Ins 
operation and Avas foiind to har-e extensiA’C malignant lesions at the 
site of the original polyp, a more exten.sive surgical procedure might 
have yielded a better result. 


CONCLUSIONS 

A very small number of solitary polyps of the loAA-er portion of tlie 
colon cannot be removed by the ijroetoscopist and must be removed by 
a transeolonic procedure. Tiie risk of the operation, Avhich in the pres- 
ent series of 62 eases Avas 3.2 per cent, is justified because in 39 of the 
62 cases the polyps Avere malignant. Of the 19 patients AA’hose course 
Avas folloAvecl for five to eighteen years after operation, 14 Avere living. 
Of the 5 not living, it is certain that 2 died of malignant lesions of 
the colon. 

Bleeding from the rectum, Arliich Avas the most characteristic symp- 
tom presented by the patient, is also A'aliiable as an indication of cure 
after operation. Roentgenoseopic and proctoscopic examinations, the 
most valuable aids in the diagnosis of polyps of the colon, are neces- 
sary to determine Avliether or not the disease lias been eradicated. 

reference 
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tively shorter lengths. This facilitates assembly. The upper cross- 
bar is fitted first into its corresponding opening in the other arm of 
the clamp which it then slides along until the lower crossbar meets its 
corresponding opening. Tliis arm of the clamp then slides along both 
crossbars of the other arm of the clamp until the middle screw bar 
meets its corresponding opening and by turning the wheel the two 
arms of the clamp are drawn toward each other. Also as the screw 
wheel is turned, the crushing blades approximate eacli other until 
they gradually cut through the spur (Fig. 2). The lower crossbar is 
.so calibrated that it is possible to determine at a glance the exact dis- 
tance between the two crushing blades beneath the skin surface 
(Pig.s. 1, D, and 2). 



I'ig. 2. — Diagraniniatic llluslrution oC assembled cl, amp In the colostomy. 


The instrument is eonstnieted of duraluminum to give lightne.ss in 
weight. As the clamp consists of only two working parts, assembly 
and disassembly are considerably faeilitated. The two crossbars as- 
sure stability, smoothness of operation, and an evenly distributed 
crushing surface. The crushing force is gradually and ea.sily applied 
hy the wheel screw. It can also he readily determined and constantly 
controlled hy tlie calibrations on the lower crossbar. Because of its 
litrhtiiess in weight and the fact that the liamlies project only about 3 
or 4 cm. above the skin surface, it is extremely eoavenient, simply 
requiring an ordinurv dressing. Thus it causes no ineonvenicuces or 
discomfort and the patient can be walking about while it is apjilied. 




Opcrmimi on a Dcruncf.onod Colon. !?ri:f:Ki!V S: p;.'; 


1. Di'vinc. Sir IIukIi; 

u*;:s. 

g. OHiswr .\Uon, peUnkoy. Michncl. nn.l KotlischiM. .Tosep],: The “Dcfum-tion-ili? 
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otlier. In a fen' clays the blades have cut throiig-h the long spur be- 
tween the proximal and distal limbs of the bowel and continnity is 
re-established. 

This type of clamp has been nsed in our eases and has been found 
to hare certain clisadvantages. It is somewhat bulky and inconven- 
ient. Because of its weight and the long handles which project above 
the skin surface, it tends to fall on its side unless supported by a 
specially constructed bandage. For the same reason it causes discom- 
fort and pain, i^robably because of traction on the mesentery. 

Ideally the clamp should he so constructed as to possess lightness in 
weight,' simplicity in design, facility in application, and convenience 
in opei'ation. Moreover, it should create a graduated, evenly distrib- 
uted pressure along its crushing surfaces on the spin'. With this ob- 
jective in mind, we have devised a clamp which is believed to fulfill 
these desiderata. 



1. Drawing ot tiic two |>:iils of clamp di-^assemblcd. 


The elamp is constructed of diirahiiniiium and consist.s of two some- 
what S-shaped arms (Pig. 1). Tlic upper parts of these anus servo ns 
handles for the clamp and the crushing surface which is longitudinally 
grooved is on the lotver part. Two right angled crossbars (I*ig. 1 -4 
and C) are rigidly attached to the Jiandle of one arm of tlie ehnnp. 
Corresponding openings (Fig. 1 a and c) are present in tlie oilier arm 
of the elaiu]) through which these ero.ssbars .slide. Between tliese two 
crossbars is a screw provided witli a wheel (Pig. 1 It) and also (irmly 
attached to the arm of the clump but so arranged that it turns freely. 
A corresponding screw opening i.s pre.seiit in tiio other nnn of the clninp 


^^fhe technique of a[)plica(ion i.s e.xtremely simple. The two blades of 
the clamp arc greased ami separately inlnnlm-ed into the respeet.vo 
colostomv opcitings. It will be observe.! fr.im (he dinstralfon that the 
Tppev cr’ossbar, the lower crossbar. an.I the screw bar arc of respec 
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the lesion is caused b^' some organism yet to be discovered seems im- 
probable. Pathologists variously describe submucous inflammation, an 
infiltration with small round cells mtli certain changes in the connec- 
tive tissue. These deseriptimts are not always identifying and diag- 
nostic, yet they differ from those of other types of cystitis and vesical 
ulcer. 

Here then is an entity with unique symptoms and a definite cysto- 
seopic picture. Therapeutic expei-ience only has been added to our 
clinical knowledge of tlie condition since Hunner cleai’ly described it. 
IVe know that recurrence iisually follows surgical resection, that over- 
distention is beneficial, and that, when combined with fulguration per- 
sistently and regularly, it is ciu’ative. AVe do not Imow what causes 
the lesion nor why it responds fa%'orably to this form of treatment. 
Its origin, production, and development remain as ohseure and baffling 
as when first called elusive by Hunner, although he meant only eysto- 
seopie elusiveness. ^ 

Why does Hunner ulcer affect mostly -women and why mostly tliose 
between the ages of 30 and 40 years? Why are all males and the 
younger and older females relatively unsusceptilfie? Why is it so deep 
rooted and enduring, so chronic and malignant in nature? Why is it 
so characteristically linear and always so uniformly located? Tlie 
trigone and vesical neck are never involved. Why not? Is anatomic 
structure at the bottom of the distribution of lesions and, if so, in what 
relation? Is it some perivesical factor, such as peritoneal reflection, 
or some intramural agency related to the line of wear of movable on 
fi.xed parts with filling and emptying? (We have often noted that 
the early lesions of submucous fibrosis seem to follow the line of flexure 
on itself which the bladder wall makes when it empties and fills.) If 
po.sition signifies anything, is this anatomic basis of etiology tlien peri- 
toneal, muscular, arterial, venous, lymphatic, or nervous? Is the lesion 
infectious, trophic, allergic or what? What po.ssilfly can cause it? 
Nobody knows. 

— Prank Hinman, JI.D. 

San Franci.tco, Calif. 
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What Causes Huuner Ulcer? 

ALL the urologic conditions of unknown cause, sue}; as uro- 
genital cancer, prostatie hyperplasia, polycystic kidneys, urinary 
hthtasis, and so on, the etiology of Hunner ulcer (submucous fibrosis') 
IS tlie most evasive and annoying. Cancer of tiie urogenital tract is 
but part of a big general problem; ignorance of its cause is fully shared 
and the solution universally sought. Tlie cause of benign enlargements 
of various portions of the prostate gland in more than one-third of all 
men over 50 years of age may be definitely related to certain hoi'inonal 
changes occuri'ing only in this proportion of our male population, or 
may be analogous to uterine fibroids with a similar basis of origin, 
hut neither cause is partieularl.v mystifying. Polyc.vsfic kidne.ys arise 
obidously from some developmental mishap, and the mental e.vereise 
of choosing, among the many theories offered in explanation, that one 
most applicable someliow appeases tlie urge foi- Icnowing the trutli. 
Even move intelligible are the metabolic theories of stone formation and, 
while all the facts of causation and all the stejis of formation of both 
polycystic disease and urinaiy lithiasis await discovery, enough is known 
to blunt one’s curiosity. About other couditious of unknowm cause, 
even those for whicli one guess is as good as another, someone gener- 
ally comes close enough to satisfy ordinary inquisitiveness. Tlie patho- 
genesis of Hunner ulcer, however, continues to lie a mystery. 

Too frequently Hunner ulcer is overlooked by the cystoscopist, llic 
condition being completely unrec0.gni7.cd. Just as often, because of 
some supposed resemblance, be mistakes its idcntit.v and confuses it 
with some other condition. The diagnosis is purel.v clinical and can 
easily be missed or mnddled. Only when uncomplicated are the symp- 
toms pathognomonic and as a rule the visual jiieture is typical only 
before treatment. Tlien, frequency with pain, day and night, a clear 
urine, nothiu.g more, point to a Hunner ulcer and, 011 looking in, a 
narrow line of inflammation is found on tlie dome of the liladder or 
at the side above one or the other ureteral orifice oi\ when extensive, 
arebiug clear acro.ss from above one orifice to above the otlier; a line 
of inflammation ehavacterixed by a .seemingly intae! mueosa nbieb 
bleeds on the least vesieal dislention. The urine may show a few red 
blood cells hut usually, before eystoseopy, is clear iioth maeroseopically 
and microscopically, and no growth is t'otind on culture. Mven cul- 
tures of tissue from tlie inflamed area (taken by (ysfoseoiiie roiigenr 
and at operation) generally show neither aerobes nor auaerolies. That 
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out beyond tlie anus. Today anorectal operations can be approached 
both by the patient and by the .surgeon with no greater apprebeusiou 
of suft’ering than that u’hieh may accompany any other surgical pro- 
cedure. 

At the present time it -would appear that the application of ambulant 
treatment to anorectal disorders is overstressed. To be sure, great ad- 
vances have been made in the office management of minor surgical pro- 
cedures, chiefly by the utilization of newer methods of prolonged anes- 
thesia. This is in many instances justifiable and praiseworthy. But 
the result is all too often inadequate surgery with resultant delay in 
proper alleviation of the condition. 

The medical literature of today contains annually hiindreds of ar- 
ticles on diseases of the anorectal i*egion. To undertake a review of 
the advances in all phases of tlie subject is beyond the scope of this 
paper. Attention has therefore been directed to a discussion of cer- 
tain common disorders. Conflicting opinions naturally exist in a field 
which is sei-ved by the general surgeon and by the proctologist who 
may not have had the benefit of general surgical training. Personal 
opinion undoubtedly influences such a review, but this is unavoidable. 


ANESTHE.SIA 

Complete muscular relaxation is essential for efficient anorectal 
surgery. Relaxation of tlie sphincter and levator ani muscles allows 
the anal canal to open up and evert, re.sulting in proper exposure with 
an absolute minimum of pulling and retraction of tissne.s — a cardinal 
principle in this field of surgery. The anal sphincters are the last 
muscles of the body to relax under any form of inhalation anesthesia 
and will adequately relax only under deep ether saturation. In addi- 
tion to the primary hazards of .such an anesthetic there are further 
disadvantages. The frequent resulting nausea and vomiting produce 
violent distortion of the anal canal which may tear out sutures, dis- 
place dressings, and induce hemorrhage. Ether anesthesia also tends 
to be followed by spasmodic eoiitractions of the anal sphincters" with 
an increase of postoperative discomfort. There is also variable delay 
in the early resunqition of ingestion of fluids and solid foods. Hap- 
pily. the use of general inhalation anesthesia for anorectal opei-ations 
has been largely discarded. Nitrous oxide or cyclopropane anesthesia 
is adetiuate and desirable for incision and drainage of perianal or 
lierirectal abscesses where no attempt is to be made to investigate or 
to ojwrate within the anal canal. It may be used also for the occa- 
sional highly neurotic individual for analgesia, utilizing some other 
type of anesthetic for complete muscular relaxation. 

The use of iuiravnious niic.stlirtics has achieved a certain popularitv 
principally for in-oeedures that cati be completed within five or ten 
minutes. Evipal. introduced in 1932.’^'- and pentothal sodium, intro- 
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anus in the inidline in three planes, one baclnvard in the midline deep 
and paralleling the anal canal for a distance of inches, and one on 
either side deeply forward and outward to 3 inches. Similarly, 
through a point 1 inch anterior to the anus in the midline, the needle 
is passed upward 1% inches parallel to the anal canal in the midline 
and then on either side deeply backward and outward 2% inches, 
injecting a total of 15 to 20 c.e. of the anesthetic solution. A gloved 
finger is kept in the rectum during all of this procedure to be certain 
that the needle at no time pierces the anal skin or the mucous mem- 
brane above. The posterior injection .serves to block the ijosterior 
branches of the inferior hemorrhoidal neiwes, the anococcygeal nerves, 
and the perineal branch of the foui-th sacral nerves. The anterior in- 
jection serves to block the posterior scrotal nerve, the lateral terminal 
branches of the perineal nerve, and the anterior branches of the in- 
ferior hemorrhoidal nerves. Complete relaxation and anesthesia ensue. 

Caudal anesthesia has not been widely used in anorectal surgery be- 
cause of its variable eft’eetiveness. with failure of satisfactory anesthe.sia 
and relaxation in from 4 to 25 per cent of cases reported.^-’’- 
The theoretical advantages are those of a nicely controlled level of 
anesthesia, which is extradural, with none of the undesirable reactions 
occasionally associated Avith spinal or intradural anesthesia. Renewed 
interest recently has been shown in this method by Reuther,'*' who 
had no failures using 2 per cent metycaine, although he had had 55 per 
cent of failures using freshly prepared alkaline procaine, 

iSacral hloclc ancstlicsk, by combined caudal and transsacral block, has 
been proved to be a safe and effective metliod in the hands of those 
experienced in its use. This method has long been advocated by 
Buie,-’" who after 15,000 cases considers it the ideal anesthesia. Fail- 
ure of its universal acceptance as the ideal anesthetic is c.ssentially due 
to the fact that the method is time consuming, rerpures patience and 
the skill born of experience on the part of the ane.sthetist, and is more 
trying to the patient than the single introduction of a lumbar puncture 
needle. The method is used today by relatiA’ely few surgeons, al- 
though its adecpiacy and safety have for many years been demon- 
strated in the department of proctology at the Mayo Clinic. Block 
anesthesia of the sacral nerves as described by Buie"-^ consists in the 
injection of 2.5 c.c. of 1 per cent procaine with 1 per cent of a 1:2.600 
solution of epinephrine into the caudal canal, followed by injection of 
15. 10, and 3 c.c. of the same solution respectively into the second, 
third, and fourth sacral foramina on either side. Ane.stliesia is to be 
expected in ten or fifteen minutes, will be intense in twenty to thirtv 
minutes, and will last one to two honr.s. 

SinwiI aixslhtsid is considered by many to be the ane.sthetic of 
choice, jirodueing promi)t ane.stliesia and e.xtreine rehixiitioii n-ith mini- 
mal discomfort to the patient in the cour.se of induction. Improved 
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clueed in 1935/^2 ^j.g ^jjg agg^tg of choice. TJieir action is char- 
acterized by ease of admiuistratiou, rapidity of induction of deep 
anesthesia, complete muscular relaxation, short duration of anesthe- 
sia, prompt recovery, adequate margin of safety, and rare after- 
effects.-*"' SI. S2. m, 112 giooother action, less noticeable fall in blood 
piessure, quicker recoveiy, less subsequent amnesia are claimed for 
pentothal sodium by Haskell,®^ mho has found anesthesia satisfactory 
in 85 per cent of 175 anorectal operations requiring less than ten min- 
utes of anesthesia. Attention has been called^'- to the variable 
period of amnesia following anesthesia lasting thirty minutes to 
tu elve hours. This must be seriously considered in the application of 
this method of anesthesia to ofiSce procedures. Technique of adminis- 
tration is adequately detailed by Lundy, Bacon," and Haskell.** 


Contraindications for its use are hepatic disease, low blood pressure, 
any condition which produces gross interference with gaseous inter- 
change in the lungs, idiosyncrasy to barbiturates, and extreme youth 
or old age.'- Haskell and Cheleden*- have collected 32 fatalities 
from the literature in several hundred thousand administrations. 

The usefulness of this form of anesthesia would appear to be defi- 
nitely limited to procedures requiring but a few minutes and neco.s- 
sitating good sphincter relaxation, sucli as the eoiitrol of hemorrliage, 
incision of abscess, or removal of fecal impaction. 

Regional Aiicsthcsia . — Anesthesia with complete muscular relaxation 
is best achieved by interruption of the sensory and motor pathways at 
one point or another along the course of the nerves from the spinal cord 
to the terminal nerve fibrils. 

Local infiliraiion, “free injection and saturation of tis.sues immedi- 
ately adjacent to and beneath the field of operation or just proximal to 
the sensory nerve endings,”" is undesirable-* c.xcept for the excision ot 
a thi-ombosed external hemorrhoid, the removal of a papilla, or the trim- 
ming of cutaneous tags. There are two major objections: resultant 
deformity of the tissues and the danger of subsequent infection from 


contiguous inflammation. 

Condneiion anesthesia, or blocking of the conducting patiiways proxi- 
mal to the terminal iierve distribution, is a popular method of anc.s- 
thesia. Although tliis is frequently referred to as local anesthesia, 
it differs from local infiltration in that the anc.sthetic solution i.s in- 
jected dec)) to the sphincter muscles without deformity ot the more 
superficial tissue.s and with a minimal danger of subsequent infection. 
It is applicable in most minor anorectal operations with the notable 
exception of fistulectomy. Here the hidden possil)ility of c.xtension of 
infection into the region of infiltration is a definite hazard and contra- 
indication to its use. The technique of conduction anesthesia is dc- 
.scribml in detail by Bacon.* Introduction of 15 to 20 c.c. of anesthetic 
solution is made posteriorly through a point H.. inches back of the 



RECENT ADVANCES IN SURGERY 


95T 


Lnmhar epidural or j)<^f'idural anesthesia lias received no particular 
attention as 3 'et for anorectal surgery but in the future may prove to 
be highly satisfactory. Although the idea of epidural anesthesia was 
conceived in 1885 by Corning^^ and used in 1920 by Pag&/^- a satis- 
factory meflmd of localizing the peridural space Avas not discoA’ered 
until 1928*'’ and its usefulness not recognized until 1932, Avlien Gutiw- 
rez'- enthusiasticallj’ I’eported its use in oA'er 3,000 patients. Further 
favorable reports liaA-e been made by Dogliotti,'*'’ Ilarger," and 
Odom.^^^ This type of anesthetic is comparable to caudal and trans- 
sacral block anesthesia accomplished by a single needle puncture in 
the lumbar region, but Avithout the possible complications of intra- 
dural spinal ane.sthesia. The hazard of this method lies in inadA'ertent 
punetime of the dima and possible injection of 20 or more c.c. of noA'O- 
caine solution into the spinal canal. 

Anesthetic Agents. — A tremendous enthusiasm is evinced in the liter- 
ature of the past several years for the use of anesthetic agents Avhich 
have the property of prolonged action for the reduction of postoperative 
discomfort. Before discussing the numerous agents that have been used 
for this purpose, it is Avorth pausing to consider critically the utilization 
of such measures. Great strides ha\'e been made in the reduction of 
postoperative pain by improvements in preoperative and postoperative 
care, the uoav almost universal elimination of the large rectal reten- 
tion tube or “Avhistle tube,” and above all by appropriate surgical 
technique performed under adequate anesthesia and relaxation. In 
not a fcAV hands these measures alone have been entirely satisfactoiy 
in effecting a uniformly comfortable postoperatiA'e course. Too free 
use of anesthetizing agents of prolonged action must not be stressed 
to the exclusion of superior surgical technique. That this occurs is 
obvious in scores of published reports in Avhich the importance of the 
particular anesthetic agent used oA-ershadows the importance of the 
surgical procedure employed. Most of the solutions advocated are 
definitely tissue irritants; many of them have produced, at least occa- 
sionally, actual necrosis. Such measures violate one of the cardinal 
principles of anorectal surgery; namely, the avoidance of all undue 
trauma, physical, tliermal, and chemical.’-'’ The danger of complicat- 
ing infection as the result of the injection of a sIoavIv absorbed solu- 
tion contiguous to Avounds which are often ]n-imarily and ahvaA's sec- 
ondarily infected must always be considered. There is, on the other 
luu\d, uo excuse fov uAAivevsal condcAUAAation of measures whicli mav 
be of real assistance in tiie reduction of postoperative sphincter spasm 
and discomfort. Provided the hazards and pitfalls of such measures 
are ahvays kept in mind, there is uminestionably a use for such agent.s. 
Great progress has already been made and furtlier progre.ss k\o be 
exjjccted in this field. 
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technique and the refinement of drugs employed has resulted in greater 
safety than in general anesthesia.--- The alarming fall in blood 

pressure so frequently encountered in the use of high spinal anesthesia 
does not occur if it is restricted to the lower lumbar and sacral levels.^ 
Diffusion of the anesthetic agent to high levels is dependent principally 
on the effect of gravity. Control of the level of anesthesia can therefore 
be satisfaetoril 3 ' accomplished bj’ proper adjustment in the position 
of the patient, the head and shoulders being kept below the level of 
the hips when an anesthetic agent lighter than spinal fluid is emploj-ecl 
or slightlj* aboA'e this level when the anesthetic agent is heavier than 
spinal fluid. An increased freqrrenej- of ui-inarj* retention is said to 
follow the use of spinal anesthesia." This complication, however, is 
more closelj- correlated to the intensitj- of postoperative pain and the 
degree of sphincter spasm than to the tj-pe of anesthesia employed. 
The one real and annojdng complication is "postspinal” or “menin- 
geal” headache, which has been variousl.r estimated'**'’ as oc- 
curring in from 4 to 32 per cent of eases. Such headaches are not 
noted in patients who remain in bed for a rveek or more. But the 
average patient, folloAving a minor anorectal operation, is allowed out 
of bed on the second, third, or fourth daj- and may promptly develop 
headache after he has been up. It is controllable b.y prompt return 
to the horizontal position and usuall.v does not recur after two or three 
daj's. The occasional persistence of this s^-mptoni for one or two 
Aveeks can be the source of considerable annoj-ance to the patient and 
embarrassment to the surgeon. Although disputable, such headaches 
would appear to be associated with the leakage of cerebrospinal fluid 
through the needle puncture in the dura. It is notable that the patient 
who tosses himself about in bed and insists upon raising his head and 
shoulders and even sitting up in bed is much more apt to develop 
headache than the patient who lies quietl_v flat in bed for twent.y-four 
to thirt,v-six hours. Some time ago I became discouraged with the 
mse of spinal anesthesia beeau-se of the froquenej- of postspinal liead- 
aehe, although I considered this t.vpe of anesthesia as otherwise ideal. 
However, since the emplo.vment of a 23 gauge lumbar puncture needle 
and insistence upon strict horizontal po.sition of the patient for thirty- 
six hoiii’S following operation, this annoying complication has prac- 
ticallj' vanished. Relief of postspinal headache is said to be achieved 
bj' pilocarpin sweats, ■’’* pituitrin or caffeine citrate,’’ intravenous caf- 
feiiie sodium benzoate.’-- or 0.5 per cent solution of niti’oglycerin in 
aleohol.’" Nausea and vomiting Imve been noted in 5 per eent’’’” to 15 
per cent-'’'* of cases having spinal anesthesia. This is more prone to 
occur in nervous and apprehensive individuals and occurs practically 
alwavs in women. The administration of morphine preoperativeiy aj)- 
pears often to be a factor in this condition and other medication is 
recommended, preferably one of the barbiturates. 
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Nupcrcainc hydrochlorid, or permhie, a qiiinoliue clemative, is cou- 
siclered b}' some^®*’ to be more toxic than cocaine and ten times more 
potent. Bacon,'’ after using it in 91 cases for conduction anesthesia, 
reports results superior to noA'oeaine: injection jiainless, prompt anes- 
thesia lasting 6 to 6% hours, no local irritation, and no untoward ef- 
fects; 1:1,500 dilution is recommended. Keyes and ilcLellan^®® report 
analgesia lasting 6 to 8 hours. Jones^®® recommends percaine 1:1,500 
for spinal analgesia. 

BioiJiane, a derivative of phenyl urethane, was suggested by Rider^”^ 
for prolonged anesthesia in 1930. This authority concludes^®® that 
when used subcutaneouslj' it approximates procaine in toxicity, is rela- 
tively stable to heat and can be sterilized by boiling, has considerable 
bacteriostatic action, but must be prepared and kept in nonalkaliue con- 
tainers (pyrex glass) to avoid precipitation of free base. After cai’e- 
ful study in 100 cases, Rosser^’’^ is of the opinion that 0.5 of 1 per cent 
diothane in an isotonic solution produces relatively little irritation 
and gives auesthe.sia lasting from several hours to several days. Be- 
cause of the immediate discomfoi't upon injection, he suggests com- 
bination with procaine for infiltration anesthesia for such minor pro- 
cedures as the excision of a thrombosed external hemorrhoid. He has 
found it to be very efficacious in the reduction of postoperative sphinc- 
ter spasm and discomfort by conduction block immediately following 
hemorrhoidectomy under spinal anesthesia. It should never be used 
as a spinal anesthetic agent because of an apparent chemical incom- 
patibility Avith spinal fluid. Smith reports*®® that a 1 or 0.5 of 1 per 
cent solution diffuses slowly in the tissues and must be distributed 
carefully to prevent pooling and possible slough. Anesthesia is slow 
(10 to 15 minutes). He finds definite decrease in postoperative dis- 
comfort by conduction block with 5 to 10 c.c. of 0.5 of 1 per cent 
solution immediately following operation under some other form of 
primary anesthesia. Bacon,* using 5 c.c. of 0.5 of 1 per cent solution 
of diothane for posterior conduction block immediately following 
operation under spinal anesthesia, i-eports an average duration of an- 
esthesia of 90 hours in 118 patients. These patients had varying 
degrees of discomfort but no severe pain. Other favorable reports on 
the use of diothane have been made by Terrell,**® Simmons,*®* and 
Ilertzler.*® 

Tuiocninc hijdrochloridc is considered to be twice as potent as pro- 
caine hydrochloride and one-half as toxic. Kilbourne*®* recommends 
its use as a 2.5 per cent solution for prolonged ane.sthesia. 

Aucsihctic Agents in Oil . — Numerous anesthetic agents are now in 
use in combination with sweet almond oil for prolonged anesthetic ef- 
fects. This action depends primarily on the slow rate of absorption of 
the injected material. In contrast to the water-soluble anesthetic 
agents of prolonged action with analgesia lasting from several hours 
to several days, the effect of these preparations in oil is supposed to 
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The most commonly used anesthetic agent for all types of regional 
anesthesia is noYoeaine or its prototype, procaine. For local infiltra- 
tion and conduction anesthesia a 0.5 to 1 per cent solution is employed. 
For caudal and transsacral block a 1 to 4 per cent solution is used. 
For spinal anesthesia 25 to 60 mg. dissolved in 1 to 3 c.c. of fluid is 
customar\'. No anesthetic agent has yet been developed that is more 
effective, prompter in action, or less toxic. The rapidity of cessation 
of anesthesia is as great as its induction, regardless of the method of 
administi'atioii employed. This often is followed immediately by a 
period of hypersensitivity and spasmodic contractions of the sphincter 
ani muscles. Patients in whom the subsequent postoperative course is 
entirely comfortable may suffer considerable discomfort during a 
variable period of time shortly after their retinm from the operating 
room. It has been thought that the utilization of an anesthetic agent, 
the effects of which wore off more gradually over a longer period of 
time, might eliminate this disadvantage. 

Quinine and urea hydrochloride Avas popularized for its prolonged 
anesthetic action earlj- in the twentietii century. It Avas abandoned by 
the general surgeon because of the I'esulting induration, edema, and 
sometimes sloughing, but it is still iised by some in anorectal sur- 
gery.®'’ Originally used in a 5 per cent solution,'"’ it sub- 

sequently Avas advocated in a 0.25 to 1 per cent strength.’’"’ Saphir, 
after extolling its use as the “ideal local anesthetic’”’” for hemor- 
rhoidectomy in over 2,000 cases, abandoned it’’"® because of the imme- 
diate pi’oduetion of fibrin, delay in healing, and sloughing of tissues 
and returned to 0.5 per cent noA'oeainc Arith 2’/t> minims of adi’enalin 
to the ounce. In any eft’ectiA-e strength it tends to enu.se considerable 
pain on injection, analgesia is sIoaa' to api)ear (5 to 20 minufe.s), and 
it is definitely irritating, producing A-ariable degrees of tissue reaction 
AA’ith not infrequent necrosis and slough.””’ TJie anestliefic action 
is said to last from Iavo to ten day.s.’”*’ 

Quinine hydrochloride and urethane has been found by Kilboiirnc'"' 
to be a less painful and Ic.ss irritating .solution than quinine and urea 


hydrochloride. 

Eueupin. a quinoline derivative, in 1:1.000 dilution in combination 
Avitii 0.5 per cent procaine, Avas adA'oeated by de 'J’akats’* in 1.920 for its 
prolonged action and gradual ce.s.satimi of analgesia. .Alanlieim and 
Hlarks”’' in 1938 reported reliable ane.sthetii’ ai’tion for minor ano- 


rectal surgical procedures with eueupin diliydrochlornle 0.1 iier cent 
combined with procaine hydrochloride 1 per cent in saline solution, 
producing lAostoperative analgesia of three to seven days. Eueupin. 
0 75 per "cent in distilled Avater. has been found by Kilhourne”” to 
relieve postoperative pain by topical appliention in w.’l dressings ap- 
plied direetly to anorectal wouu.ls immediately following operation. 
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action, itching and local urticaria) in 3.04 per cent, and reaction due 
to technique of injection (superficial necrosis and deep abscess) in 
1.17 per cent of cases. In the majority of eases he has used 5 to 10 e.c. 
of the solution for supplementary anesthesia, but in some it has been 
employed for primary anesthesia. 

Ncothcsol, composed of procaine base, 1 per cent; methyl methylene 
para-amino-phenylformate, 2 per cent ; hydroxbeuzoearbinol, 5 per cent ; 
in refined French almond oil, is considered superior by Burt and 
Bennie.®- He considers 15 to 20 c.c. adequate for most operations and 
25 e.c. sufficient for hemorrhoidectomy, subcutaneous circumanal in- 
jection giving complete anesthesia of the skin. In a series of 194 
cases, 6 per cent developed neci-osis of tissue; 2 had generalized re- 
actions. 

Nniiercaine base, 1.5 per cent; benzyl alcohol, 10 per cent; phenol, 
1 per cent; in sterile sweet almond oil is recommended by Steinberg.^ 

HEMORRHOIDS 

It is the deliberate intention of the author to omit from this review 
all discussion of etiologjq predisposing factors, incidence, descriptive 
anatomj', classification, symptomatologjq and diagnosis of hemori'hoids. 
These subjects are thoroughly discussed in standard textbooks on the 
subject. The introductoiT paragraphs of the chapter on hemorrhoids 
in Buie’s Practical Proctology are recommended for reading to anyone 
interested in the subject of treatment of hemorrhoids. 

There has been increasing i-ecognition of the fact that true appre- 
ciation of the presence and size of hemorrhoids cannot be gained bj' 
mere external inspection, nor is digital examination of particular 
value because of the softne.ss and easy compressibility of internal 
hemorrhoids. Internal inspection is of prime importance, preferably 
Avitli an anoseope Avhieh has an oblique internal orifice. It has also 
been increasingly recognized that patients do not actually suffer from 
hemorrhoids but from the complications of hemorrhoids, and proper 
treatment must depend upon what those complications are. In the 
determination of treatment it is important to recognize internal and 
e.xternal hemorrhoids as such. Those situated above the mucocutane- 
ous or pectinate line and covei-ed with mucous membrane are always 
internal hemorrhoids and those situated below this line and covered 
by skin are always external hemorrhoids regardle.ss of their relative 
position inside or outside of the anal canal at the time of examination. 
All loo often the doctor as avcH as the patient attempts by main force 
to “reduce” an acutely thrombosed external hemorrhoid, inflicting 
more harm than good upon the unhappy patient. In the attempt to 
correlate the .symptoms and the physical findings for the determina- 
tion of proper treatment, it is important to remember that the muco- 
cutiineous line is also the landmark for the upward extent of sensorv 
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last from several days to several weeks. Originally devised for use in 
treatment of fissure-in-ano and pruritus aui, their use has been ex- 
tended by some to the control of postoperative pain. These solutions 
produce variable irritative reactions and must be used with caution. 
Injection of the solutions at body temperature is recommended to 
minimize reaction. Some-^' ''*• i-'*' consider that there is no in- 

dication for their use in anorectal surgery. 

Bcnacol, introduced in 1927 bj* Yeomans arid co-woikers,'''^ consists 
of para-amino-benzoyl (eth'aeaine), 5 per cent; phenmetliylol, 5 per 
cent ,• rectified sweet almond oil, 90 per cent. The use of this agent in 
the control of postoperative pain is emphasized by Hayes.*^ Infiltra- 
tion is attended by burning pain which may last for several hours. 

Gabriel’s solution or A. B. A., introduced as an inexpensive substitute 
for benacol in 1929,“' consists of anesthesin, 3 per cent; benzyl alcohol, 
5 per cent; ether, 10 per cent in sterilized almond oil. Simmons^*’^ con- 
siders this the best of the oil-soluble anesthetics for the control of pain 
following hemorrhoidectomy. The use of this solution is not without 
discomfort to the patient. 

Morgan’s solution, introduced in 1935,*-” consists of procaine base, 
1.5 per cent; butyl-para-aminobeuzoate, 6 per cent; benzyl alcohol, 5 
per cent; in sterile almond oil. Morgan claims painless induction if 
injected slowly, no severe afterpain, certain and prolonged anesthesin 
for 7 to 28 days, used in amounts up to 20 to 30 e.c, Reuther’*® has used 
this solution for anesthesia in minor anal operations, 10 e.c. producing 
no reaction, with .skin anesthesia in five minutes. lie found the mini- 
mal duration of anesthesia to be 5 days, the maximal duration 23 days, 
and the average duration 12 days, 

Aiiucainc, introduced by Gorsch®® in 1934, consists of boiizoeaiiie, 5 
per cent ; phenmetliylol, 5 per cent ; butyl nminobenzoatc, 1 per cent ; 
novocaine base, 0.125 per cent; in sweet almond oil. In a later article*'* 
this authority does not recommend the solution as an operative anestlietic 
but sugge.sts its use to alleviate jiostopcrative pain. In 3,000 injections, 
using 5 e.e. in each posterior {juadi'ant and 2 c.c. in each anterior tjuad- 
rant, ho lias experienced no .slough and no general reactions ol any 
severity, hut in several case.s there has been transitory induration in 
the perianal tissues or an urticarial ra.sh in patients jircsnmably sensi- 
tive to almond oil. lie frequently injects the solution one to two days 
before operation.'*' Green"” has made a carelully controlled stnd.v of 
the efficacy of amicaine by e.stimating the amount of immediate post- 
operative medication necessary, the frequency of posfofierative cath- 
eterization. and the spontaneity of the first bowel movement after 
operation. He concludes that pain is definitely minimized by provid- 
ing prolonged relaxation of the sphincter muscles. In regard to fre- 
faicnev of complications by its use he reports reactions due to drug 
sensitivity (prolonged sensory ane.sthe.sia. constitutional and local re- 
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or stenosis as the result of inability to judge the amount of tissue 
necessary to remove. Cartwright concludes that the danger of em- 
bolism and liver abscess is greater without than with operation which 
is performed under block anesthesia without clamps and without anal 
clivulsion. Lockhart-Mummery^®'-* favors immediate operation and 
states that he has never seen any ill effects from such procedures. 

Hemovrhokleciomy . — Careful perusal of the literature of the past few 
years does not lead to the impi-ession that the operation of hemon'hoid- 
ectoniy has j’-et e-soaped from its unemdable reputation for postoperative 
suffering. The various “types” of operation in vogue a hundred years 
ago all still have their proponents. The exaltation of ‘ ‘ ambulant meth- 
ods” is frequently justified by reference to the prolonged suffering in- 
eui'red by operation. And yet in actual fact perhaps the greatest ad- 
vance in “minor” anorectal surgery has been in the operative treat- 
ment of hemorrhoids. This has not occurred as the result of a new 
“type” of operation but by awakening recognition of the fact that 
lieinoiThoidectonry is fundamentally a plastic operation performed 
upon tissues of peculiar anatomic characteristics iu a region incapable 
of complete physiologic rest and inevitably subject to infection. This 
principle has been eloquently expressed by N. D. Smith in an article 
entitled “Hemorrhoidectomy: A Plastic Operation. By the appli- 
cation of this principle Newman^'*® finds that only 2 per cent of 
patients following hemorrhoidectomy require a narcotic and then 
morphine sulfate gr. % once only. Merar,*-^ in 1939, lays down cer- 
tain rules for heraon-hoideelomy ; (1) Avoidance of every form of 
injury, mechanical, thermal, chemical, (2) application of that expert 
and particidar care to Avhieh this area, as one of the most sensitive 
regions in the human body, is entitled; (3) utilization of a tried and 
tested routine preoperative and postoperative regime; (4) selection 
of an open, nonfanrning, nontraumatizing metliod of operation. Buie 
in his book Pvaciical Proctology-'^ says; “We dispense Avith formulas 
and urge that no particular type of operation be applied to all cases 
. . . rarely is it possible to do any series of operation in the same 
identical maimer. We must adapt onrseh’es to conditions ...” 

In plastic surgery great emphasis is placed on preoperative prepara- 
tion and particularly on postoperative care of avouikIs. This is of 
vital importance iu hemorrhoidectomy and upon tliis depends in con- 
siderable part the postoperative comfort of the patient. Merar^-"’ 
emphasizes the importance of preoperative preparation to offset post- 
operative gas pains and to relieve the patient of any de.sire to defecate 
for at least three postoperative days. He recommends 6 ounces of 
citrate of magnesia twenty-fonv hours prior to operation, hospitaliza- 
limi the night before operation, with a plain water enema that night 
followed by a retention enema of 4 ounce.s of olive oil. to be expeHed 
m the morning and followed by another plain water enema For n 
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iunervatioB. "When the patient's chief complaint is pain, the cause of 
this pain must be at or distal to this line and regardless of how big 
or how vascular or how eroded are his internal hemorrhoids it must 
be lealized that this pain is not going to be relicA'ed by treatment 
directed solely to the internal hemorrhoids. It is also important to 
remember that, regardless of how large the hemorrhoids may be, the 
patient’s symptoms may not be from the hemorrhoids at all’bnt may 
be due to a great variety of other causes, including cancer. Careful 
and complete digital, anoseopic, and proctoscopic examination should 
always be performed and a .satisfactory cause for alt symptoms found, 
to the exclusion of other possible causes, before any treatment at all 
is instituted for the hemorrhoids. 

In the consideration of the numerous recommended methods of 
treatment for hemoi’rhoids, it must be emjihasizcd again that the only 
satisfactoi’y application of any of these methods will depend upon the 
surgeon’s complete understanding of the true pathologic condition 
l>resent and the correct appliention of the proper umthod of treatJncnt 
to the particular condition existing. 

Thrombosed Hemorrhoids . — Thrombosis of external hcmoiThoids was 
long considered to be the i-esnlt of a mechanical rupture of an anal 
varicosity with formation of an extraluminar hematoma. Sueli dif- 
fusion of blood in the perianal tissues does occur, but is rare in com- 
parison with the frerpiency of multisaeculated intralumiuar throm- 
boses which may result from a tiny tear in the intima of a thin-wjdled 
vein blit which are probably frequently secondary to infection in the 
region of the adjacent ci-ypts. Conservative treatment of the small 
thrombosed external hemorrhoid by rest, hot Sitz baths, and stool 
lubrication will be folloived by gradual re.soJntion ajid librosis in the 
course of from a few days to a week or more. Decision as to surgical 
intervention rests upon the judgment of the surgeon and it may well 
be employed if it is felt that pain and incapacity can be definitely 
reduced by such a procedure. Incision and expression of the clot are 
to be discouraged as this rarely shorlens tlie natural course of tiio 
disease. Block excision of the multi.sacculated clots should be done 


through an elliptical incision in the overlying .skin so devised that the 
edges of the incisioji will fall accurately together at the end of the 
ojicration. If properly accomplislied, with )io sutures or ties em- 
ployed. relief is pi-actically conijdete in Ic.ss than twenty-four hours. 
The advisability of immediate ojieration in cases of diffuse fhroinho- 
sis of e.xfcrnal and internal hemorrhoids witli associated edema, iidce- 
tion. and nccro.sis is considered questionable. I'artwriclii '■ diseusses 


the .siibject tiioroughly and analyzes IKJ returns ou a (|nesiioiinaire 
.sent to tnembers of the American J’roetologie Society, Immedmle 
operation was favored by 76 ami :tS eonsidere.l it inadvisafde. Those 
who practice delay do so becan.se of fear of embolism. liver ahsec.ss. 
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or stenosis as the result of inability to jiKlge the amount of tissue 
necessary to remove. Cartwright couelncles that the danger of em- 
bolism and liver abscess is greater without than with operation which 
is performed under block anesthesia without clamps and without anal 
divulsion. Loelchart-Mummery^®® favors immediate operation and 
states that lie has never seen any ill effects from such procedures. 

HemorrhokJcctomij . — Careful perusal of the litei’ature of the past few 
years does not lead to the impression that the operation of hemorrhoid- 
ectomy has yet escaped from its unenviable reputation for postoperative 
suffering. The various “types” of opei’atiou in vogue a hundred years 
ago all still have their proponents. The exaltation of “ambulant meth- 
ods” is frequently justified by reference to the prolonged suffering in- 
curred by operation. And yet in actual fact perhaps the greatest ad- 
vance in “minor” anorectal surgery has been in the operative treat- 
ment of hemorrhoids. This has not occurred as the result of a new 
“t.vpe” of operation but by awakening recognition of the fact that 
hemorrhoidectomy is fundamentally a plastic operation jierformed 
upon tissues of peculiar anatomic characteristics in a region incapable 
of complete physiologic rest and inevitably subject to infection. This 
principle has been eloquently expre.S!3ed by X. D. Smith in an ai'ticle 
entitled “Hemorrhoidectomy; A Plastic Operation.”!'^ By the appli- 
cation of this pi’ineiple XewmaiP'’® finds that only 2 per cent of 
patients following hemorrhoidectomy require a narcotie and then 
morphine sulfate gr. % once only. Merar/-^ in 1939, lays down cer- 
tain rules for hemorrhoideetoniy .- (1) Avoidance of every form of 
injury, mechanical, thermal, chemical, (2) application of that expert 
and particular care to which this area, as one of the most sensitive 
regions in the human body, is entitled; (3) utilization of a tried and 
tested routine preoperative and po.st operative regime; (4) selection 
of an open, nonburning, nontranmatizing method of operation. Buie 
in his book Practical Proctology-'^ says: “We dispense with foi-mulas 
and urge that no particular type of operation be applied to all cases 
. . . rarely is it po.ssible to do any series of operation in the same 
identical manner. We must adapt ourselves to conditions ...” 

In plastic surgery great emphasis is placed on preoperative prepara- 
tion and particularly on postoperative care of wounds. This is of 
vital importance in heniori-hoidectomy and upon this depends in con- 
siderable part the postoperative comfort of the patient. Herar^="‘ 
emphasizes the importance of preoperative preparation to offset post- 
operative gas pains and to relieve the patient of any desire to defecate 
for at least three postoperative days. He recommends 6 ounces of 
citrate of magnesia twenty-four hours prior to operation, ho.spitaliza- 
lion the night before operation, with a plain water enema that ni-ht 
lollowed by a retention enema of 4 ounces of olive oil. to be expelled 
m the morning and followed by another plain water enema For n 
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restful niglit to reduce preanestlietie fear and psyeliie trauma, lie 
recommends 3 to 6 gr. of sodium amytal, giving another 3 gr. on 
awakening and dilaudid Y^o gr. one hour before operation. In regard 
to postoperative care Smitlii'i stresses the importance of gentle clean- 
liness, the frequent use of nonirritating antiseptics, and the generous 
application of heat. Frequent hot Sitz baths should be started not 
later than the third day for cleansing, rela.vation of the sphincters, 
and their soothing and healing effects upon tlie wounds. There are 
two noteworthy omissions in present-day postoperative routine; The 
large retention rectal tube routinely employed a few years ago, and 
the practice of "tying up the bowels" for several days to a week or 
more after operation. The "whistle tube" was a constant source of 
irritation to the wounds and elicited a reflex spasmodic contraction 
of the sphincters which was harmful to healing and most uncomfort- 
able to the patient. Gentle dilatation of the anal canal is recognized 
as desirable a few days after operation to prevent adherence of raw 
surfaces within the canal and to keep the wounds open for proper 
distal drainage. Dilatation by the insertion of a finger is painful, 
largely because of tlie resistance of the sphincter muscles. Such re- 
sistance, however, is minimized by the natural coordination of these 
muscles in the normal physiologic act of defecation. Therefore the 
earlj’ passage of a soft but formed stool will accomplish the desired 
effect with the minimum of discomfort. To this end it is recommended 
that the patient be placed upon a regular diet immediately after oper- 
ation and be given some agar-agar or tragaeanth preparation to assure 
a formed but soft stool. Spontaneous defecation will usually occur on 
the third or possiblj' fourth postoperative day and is far more desir- 
able than the use of enemas or more drastic cathai’.sis. Patients may 
be dismissed from the ho.spital on the day following the first spon- 
taneous bowel movement. Examination should be done a! least twice 
weekly to be sure that proper healing occurs. On about the eighth 
day it is desirable gently to introduce the finger into the eanni to be 
certain that spontaneous dilation by bowel movements has been adequate. 


The importance of complete muscular relaxation for correct pla.slic 
.surgeri' cannot be overstressed. This has already been diseu.ssed 
under nnesthe.sia. The prone ventral position with the hips slightly 
elevated is recommended-'’ to facilitate easy exposure and to provide 
an unhampered po.sition for the surgeon. The olyective of ojieratiou 
is thorough removal of the groups of i-arieose veins underlying the 
mucous membrane of the distal portion of the rectum and the shut of 
the anal canal with satisfactory functional re.sidt and a minimal de- 
forniitv.'"^ By careful technique and projier regard for sound pr''>- 
cinlc.s in the care of infected wounds, all of the hemorrhoids can be 
reinoved without producing iiudesirable ilistortion or distnrf.iug the 
function of the parts. Following a properly performed hemorrhoulc- 
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tomy, liemoiT-hoicls Avill not reciu- and it is only -when all iiemorrhoicls 
are not removed that they do recur.-® It is important to recognize the 
fact that sterilization of the operative field is impossible. Therefore 
all unnecessary tissue damage must be avoided, all tissue which may 
slough must be removed, and adequate surgical drainage must be 
provided for.^"^ Sutures placed distal to the mucocutaneous line will 
increase postoperative discomfort, causing induration and edema not 
conducive to optimal healing, and should not be used. Divulsion of 
the sphincters is generally disapproved. Merar^®® considers this a 
major factor in producing severe postoperative pain, stating that the 
idea of eausing temporary paralysis by stretching of the sphincters 
is based on a false premise. Unless the muscle is actually damaged, 
paralysis lasts less than thirty minutes in most eases, and in the process 
of recovering its contractile power the muscle contrast spasmodically, 
eausing sudden violent pain. I have for some years utilized the prin- 
ciples of Buie’s-® “average type” and “am putative type” methods of 
hemorrhoidectomy which may be adapted to the particular condition in 
each particular patient for suitable plastic procedure. 

Injection Treatment of Hemorrhoids . — This method of treatment, 
originated in 1866 by Blackwood,'^ exploited by charlatans and igno- 
rant practitioners, was for many years in disrepute because of the manj' 
unfortunate complications incurred. Today, with proper recognition 
of its limitations, it is a frequently used and valuable method of treat- 
ment in selected cases. It is almost universally conceded and empha- 
sized that injection therapy is restricted to the treatment of internal 
hemorrhoids and should never be used for external hemorrhoids. In- 
jection of a sclerosing solution below the mucocutaneous line produces 
severe pain and is usually followed b}' extensive painful necrosis and 
sloughing of tissue. Perhaps not sufficient stress has been laid upon 
its contraindications in the treatment of internal hemorrhoids com- 
plicated by inflammation, thrombosis, marked ulceration, or strangula- 
tion, or in the presence of associated pathologic conditions, such as 
cryptitis, fissiu’e, or fistula. This method is ideally suited to the 
treatment of uncomplicated, superficially eroded internal hemor- 
rhoids in the patient whose only symptom is bleeding. It may be 
employed for some measure of palliative relief in patients with large 
combined externointernal hemorrhoids who are unable for one reason 
or another to undergo hemorrhaideetomy. Any patient who has pain 
as a primary complaint must of necessity have some pathologic con- 
dition at or below the level of the mucocutaneous line and will not 
be relieved of his pain by injection treatment. All too frequently this 
error is made. Although the majority of published reports claim 
permanent cure in belter than 8.5 per cent of cases, there are many 
proctologists today who sincerely believe that this form of treatmeiit 
exce])tiona11y pi-odiices ])ermanent cure, AVhen treatment is advised 
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and undertaken, their patients are told that its effeets may not be 
expected to be permanent, but that it will satisfactorily relieve their 
S3 mptonis for a jieriod of fi’om one to bve .rears and that farther 
treatment may eventually be required. Some of this group believe 
that treatment should be continued only to tlie poi)it of relief of symp- 
toms, usuall3' bleeding, rather than to attempt b3' repeated treatments 
to entirely eliminate all traces of internal hemorrhoids. 

The technique of injection consists in depo.siting a sclerosing solution 
through the. mucous membrane into the submncosa containing the 
hemorrhoidal veins. A chemical inflammator.v reaction results with 
influx of leucocytes and the ultimate production of fibrous tissue 
which in its contraction compresses and obliterates the hemorrhoidal 
veins. It has been recommended that injection be done just at the 
upper limits of the internal hemorrhoid, thereb.v obliterating the 
superior hemorrhoidal A'eins above the vai-icosities. with the result that 
subsequentbv the remainder of the hemorrhoid will be smaller in size 
and more readih* sclerosed. Also such high injection is suggested to 
fix the upper extent of the hemorrhoid so that when subsequent in- 
jection is done into the main mass of the hemoirhoid and temporary 
swelling occurs there will be 210 dai2ger of prolapse and incarcei’atiou. 
The interval between treatments varies frmu five to fourteen da.vs. 
Commonbv, treatment is given 02ice weeldj', the same he2nor2'hoid not 
being injected oftener than eveiy second week. The number of treat- 
ments given varies froin one to fourteen, the average being six to 
eight. The amount of solution injected varies for different solutions 
used, but thei-e also is a diffe2'e22ce of opinio2i as to the relative amount 
of solution that should be injected. Some eiiiplo.v fi-om a few 2niniins to 
1 e.c. Othei’s distend the hemorrhoid until all folds ai'C obliterated and 
the mueosa shows defijiite palloi’. Oi’dinai-ih- pallor of the imicous 2ncm- 
brane is an indication that the injection is bei22g 2nndc too su]2er- 
fieialh’ and 2)eerosis is liable to ensue if injection is c'022tiuued. Com- 
peteiit treatment by injection necessitates thorough knowledge of the 
anatonu' of the aiioreclum and a certain adeptness in the development 
of ]>roper exjm.siire with a S22itable instrument. 

It is impossible to estimate in what percentage of patients injection 
treatment is to be recommended. Esscntiall.v all jtroetoiogists enqdo.v 
this method in at lea.st some patients. The tnnnber of patients who 
are given pjiJliative treatment by this means in order to avoid loss of 
time ami avoidance of expense swells the proportion who are so treated 
probably to about .lO per cent. It is only the rare mis-niided en- 
thtisiast who has abandoned operative treatment entirely for injeelion 
therapy”’ In general the extensive enthusiasm of a decade ago has 
been tempered by experience and (Ids jiiefhod of treatment is mnv bcuitr 
oiven it.s more proper jmsition of importaiiee in the (reaiment <>r 

hemorrhoids. 
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Sclerosing Soluiions.—Tl\Q ideal reagent for injection treatment is 
one Avliicli Avill produce sufficient irritation and reaction to result in 
adequate fibrosis without actually producing necrosis. Absence of 
toxicity and idiosyncrasy is desirable. Slauy agents have been used, 
including 70 per cent alcohol,-® epinephrine, hydrochloric acid, ferric 
chloride, 50 per cent glucose, hypertonic sodium chloride, horse 
serum, salicylic acid, trinitroplienol, quinine 30 per cent solution,^® 
quinine and urethane, quinine and urea dichlorhydrolactate, sodium 
morrhuate and zinc chloride. At the present time, however, there are 
only two reagents widely used for the purpose, quinine and urea hj'dro- 
chloride and phenol in vegetable oil. 

Quinine and urea hydrochloride (5 per cent) was originally sug- 
gested by TerrelP^^ and has been found very satisfactory by 
many.®- 1®'-’ As a rule from 0.5 to 1 c.c. is 
injected into each hemorrhoid. Although idiosjuicrasy is rare, a care- 
ful history should be ascertained before treatment. Sloughing occurs 
only as the result of faulty technique due to such ei-rors as too super- 
ficial injection, injection too close to the mucocutaneous line, injecting 
too much solution or a second injection into the same hemorrhoid 
after too short an interval of time. 

Phenol has long been a popular reagent for injection of internal 
hemoi’i’hoids. ‘When originall}’' used in as high as 20 per cent and 30 
per cent solutions, necrosis and sloughing occurred in a fairly high 
percentage of eases, so that a certain prejudice remains today to its 
use. However, 5 per cent phenol in vegetable oil has been found to 
produce about the same degree of reaction as 5 per cent quinine and 
urea hj'droehloride" and is used by a considerable number of proc- 
tologists.'*®’ Formerly glycerin was used as a vehicle for 

phenol, but chemical stricture from the continued reaction to the un- 
absorbed glycerin has been reported.^®* It has been found that this 
objection is corrected by the use of vegetable oil in place of glycerin. 
Five per cent phenol in vegetable oil is being used in amounts of from 
1 to 10 c.c. injected into a single hemorrhoid by the same technique as 
that used for quinine and m-ea hydrochloride. The amount to be in- 
jected may be determined by the degree of redundancy of the mucous 
membrane that i.s present.-*® As with quinine and urea hydrochloride, 
sloughing .siiould not occur if proper technique is employed. 

Electrical 7'rcatmciit of Hemorrhoids.— Occomounl reports are found 
111 tiie literature extolling the advantages of positive or negative gal- 
vanism, “coagulation” by bipolar diathermy, or “ desiccation ’’"^by 
monopolar high freciueucy enn-eut,-'*- 1 ^, .'.n. nc., is4 
suljcct can be adeipiately covered by two quotations; 


1. Hnie:-' “Tlie so-called 
several decades and is wide! 


coagulating needle has been in use for 
y used by those who claim to have certain 
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Kcerci inelhod.s wliicli are painless and which ‘dissolve' the hemor- 
rhoid instead oi! entting it out.” 

2. Kleekner d'’" “This method . . . refjnii’es expensive equipment and 
thorough training to aeeomplish in a round-about way Avhat can be 
done more easily, more quickly and equally as well such certain 
methods as injection and operation.” 

PROUAPSE 

ChtssificAtliov . — For many years protrusion of the rectal mucosa 
through the anus has been called incomplete or partial prolapse and 
imagination of all the coats of the rectal Avail has been called com- 
plete prolapse. The latter has been subdivided into three types; first 
degree (external displacement of the loAver rectal Avail Avitli complete 
eversion of the anal canal), second degree (external displacement of 
the loAver I’cctal Avail Avithout disturbance of the Avail of the anal 
canal), and third degree (inAmgination of the upper rectal or sigmoid 
Avail into the rectal ampulla Avitliont external displacement). Martin”® 
in 1932 argued that this classification should be I'eversed. Buie®® dmcles 
the cIa.ssifieation into tAvo chief headings. “Visible prolapse” is sub- 
divided into the partial type (incomplete prolapse) and the complete 
typo, first degree and second degree (comparable in old classification). 
“Concealed rectal prolapse” is comparable to third degree complete 
prolapse in the old classification. Bacon,® folloAving Martin,*^® pi’O- 
poses a eliango in nomenelatnre, Aising the term “prolapse” to apply 
only to the incomplete or partial type and ntiliaing the term ‘ pi’O- 
eidentia” for abnormal dc.seent of all coats of the rectum. 

Trcatmcni . — The many operatiA-e procedures tliat haA'e been advo- 
cated for the treatment of rectal prolapse are mute evidence of the 
fact that such proeednre.s are all too often followed by disappointment 
and reenrrenee. The principle methods of rcetovrhaphy, rcctopexAA 
colopexy, and anqAUtatiA'e resection arc avpII described by Bacon.' 
Bnic®* dcscribc.s an amputativc resection AA’liieh be believes, properly 
performed, Avill eorrecl far more of these conditions than liaA’e been 
]>revionsly accredited to it, OA'cn to the most extensive prolapse. C. V . 
iMayo^®® recently described a new intra-abdominnl technique in which 
multiple fascial strips arc utilized for obliteration and fixation of the 
median perineal hernia. Tie considers this an important correct ion of 
a ina.ior Aveakiiess in the classical operation of itroseowilz.'®’’ Mur- 
rieta’®® has reiiorted recently a unir|ue operation aiAiilieabie to all 
forms and decrees of prolapse and procidentia based upon bis teeii- 
niqtie of Aud vntoniy.’®’* The use of the elastic ligature inelbod ol 
•imputation has been largely di.M'oiitiinied alfbougb articles reeom- 
iiiendiiig its use in selected eases biive appeared by Reid, Vangeiisteen. 
and Eliason. 
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Great advances iu the treatment of prolapse have been made by the 
use of injections of sclerosing solutions to produce fibrosis and sup- 
port. This method has been found to be almost uniformly successful 
in all degrees of incomplete prolapse and frequently has been effica- 
cious in the coi'rection of variable degrees of complete prolapse. Manj’’ 
now believe that all degrees of prolapse should be treated by injection 
and only if failure results should operation be considered. Smith^®^ 
has not found it necessary to do a surgical operation, other than the 
injection of hydrochloric acid, in ten yeai’S. Hanes''^ claims that he 
has never failed to cure a patient who didn’t have straining. Both 
submucosa and perirectal injection may be utilized. 

Hydrochloric Ackl. — Hanes'^®" injects 50 to 60 c.e. of 1 -.3,000 h 3 ’'dro- 
chloric acid into the perirectal tissues, preceded bj^ a similar amount 
of 0.5 per cent novoeaine. Smitld®® uses a dilution of 1 :1,500. I harm 
obtained veiw satisfactoiy results bj^ the use of the latter dilution in 
amounts up to 240 c.c. injected with the patient under spinal anes- 
thesia without local novoeaine infiltration. 

Quinine and Urea Hydrochloride. — TerrelB'® has for fifteen j'ears 
used this solution with invariable success in children, injecting 0.5 
c.c. of 2 to 3 per cent solution in 2, 3. or 4 quadrants into the sub- 
mucosa just above the anorectal line. Only a few eases require more 
than one treatment. Buie”® uses this solution in 5 per cent strength, 
injecting 2 to 3 c.c. into the submueosa in 2 to 3 different places and 
repeating the treatment in several daj's. He has used the same solu- 
tion for perirectal injection in mild cases of complete prolapse. 

Phenol in Veyctahle Oil . — This solution in 5 per cent strength has 
been advocated by Gabriel,-’® who makes a series of high submucosal 
injections, 2 c.c. in each of six to eight different sites. In combination 
with this he injects perirectally, posteriorly and on either side, 3 c.c. 
of Swinford Edwards solution (quinine sulfate gr. 12; dilute sulfuric 
acid, minims 30; and distilled water, minims 30, sterilized by boiling). 
The Gabriel technique has been followed and praised b.v others.-®- 
Alcohol, 70 to 95 per cent, has been advocated b.v man.v.®”- -'’S. i 2 t, i.-i.-;, m 

(To be coniinucf} in the July !,«!«-. The references will accomimnn the .tccond sec- 
tion.) 
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secret methods wJiicli are painless and wliieli 'dissolve’ the hemor- 
rhoid instead of cutting it ont.” 

2. Kleckuerd®-' “This method . . . requires expensive equipment and 
thorough training to accomplish in a round-about ivar what can be 
done more easily, more quickly and equally ns well by such certain 
methods as injection and operation.” 


PROLAPSE 


Classificaiion . — For many yeai*s protrusion of the rectal mucosa 
through the anus has been called incomplete or partial prolapse and 
invagination of all the coats of the rectal wall has been called com- 
plete prolapse. The latter has been subdivided into three types: first 
degree (external di.splacement of the lower rectal wall with complete 
er'ersion of the anal canal), second degi-ee (external displacement of 
the lower rectal wall without disturbance of the wall of the anal 
canal), and third degree (invagination of the upper rectal or sigmoid 
wall into the rectal ampulla without external displacement). Jlartin”® 
in 1932 argued that this classification sliould be reversed. Buie-® divides 
the classification into two chief headings. “Visible prolapse” is sub- 
divided into the partial tyi^e (incomplete prolapse) and the complete 
type, first degree and second degree (comparable in old classification). 
“Concealed rectal prolapse” is comparable to third degree complete 
prolapse in the old classification. Bacon,® following JIartin.*’® pro- 
poses a change in nomenclaVire, using the term “prolapse” to apply 
onlj' to the incomplete or partial typo and utilizing the term “pro- 
cidentia” for abnormal deseeiit of ail coats of the rectum. 

Treatment . — The many operatiA-e procedures that have been advo- 
cated for the treatment of rectal prolap.se are mute evidence of the 
fact that such procedures are all too often followed by disnp])ointment 
and recurrence. The prineii>}e methods of reetorrhajihy. rectopexy, 
eoiopex.v, and amputative resection are well de.scribed by Bacon.' 
Buie-® describes an amputative re.section which he believes. j)rnpei-ly 


performed, will correct far more of the.se conditions than have been 
previously accredited to it. even to the most extensive prolapse, {'. \\ . 
Mayo’-® recently described a new infra-abdominal feehniqtic iti wliiidi 
multiple fascial strijis are utilized for obliteration and fixation of the 
median perineal hernia. He considers this an important correction of 
a major weakne.ss in the cla.ssical operation of Itfoscowitz.'^- Mnr- 
rieta’’’" has reported recently a unique operation applicable to all 
forms and de-rces of proiaj.se and j.rocidentia based iiimn his ic.-l.. 
„iq„e of vaivotomy.-’® The use of the clastic ligature method »1 
■inmutalion has been largely liiscont in.icd although articles rceon,. 
melulinh’ it® "J>P»'ared by Ibud. \\ angcnstcci. 

and Elinson. 
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for many years. Fuuc.tional localization and clinical interpretations are brought 
into line with this morphologic concept. 

The midi)rain and diencephalon naturally follow in thi.s order. The various 
nuclei in the thalamic region.s are admirably summarized as to location, struc- 
ture, and function. 

After some general considerations on development and lobulation of the 
cerebral hemispheres, basal ganglia and general organization of the white matter, 
brain ventricles, choroid plexus and cerebrospinal fluid, the visual system 
(including the eyeball) is satisfactorily covered with the usual ontogenetic intro- 
duction. The olfactory apparatus is similarly treated. 

The final chapters deal with the .structure of the cerebral cortex (cytoarchitee- 
ture of the better known regions), the elTcrent system as a unit (the pyramidal, 
extrapyramidal and corticopontocerebellar paths) and the function of the tlialamus 
and cerebral localization. .These topics are strictly modern. 

The entire book is well planned. The language is clear and uninvolved. The 
nomenclature is simple. It is not an anatomic atlas but rather a functional 
analysis of the nervous system. There is nothing on the blood supply. Much 
space is spared by reducing controveivsial topics to a minimum. A surprising 
amount of neurology has lioen condensed into twent.v-four short chapters, each of 
which contains a selected list of references. There is a twenty-five-page index, 
and there are 232 figures. Needless to say, the workmanship and material are of 
high quality. 


Life and Letters of fielding H. G-arrison. By Solomon B. Kagan. Cloth. I’p. 
287, with 3 illustrations. Boston, 1938. The Medico-Historical Press. $3. 


This, the first of the biographies of America’s greatest medical historian, 
probably will not be the last. Kagan’s treatise is written in two parts, 'fhe one 
contains an interesting collection (selected) of Garrison’s letters which reveal 
the warmtli of his friendship for his few intimate friends and the many-sided 
nature of his personality. The biographical sketch of Part I is a somewhat dis- 
jointed account written under the following captions: (1) General Survev of 
Garrison’s Life, (2) Medical Historian and Medical Bibliographer, (3) Medical 
Biography, (4) The Teacher, (5) Love of Music, (6) The Man, and (7) Tributes. 

The volume includes a complete chronological list of Garrison’s published 
hooks and articles and concludes with an appendix of varied material. 

Garrison gained the admiration of his peers for his lasting achievement in tlio 
writing of a great one-volume work on medical history, which its author described 
uiidor the modest title of An Introduction to the Study of Medical Uistory. It will 
be a long time probably before this readable volume crammed with solid informa- 
lion unearthed l)y its scholarly author through years of serious and patient studv 
will be set aside because of the advent of a superior text. 


Garrison exhibited in his .IfrdtVfll History an extraordinary capacity for co- 
onbnating facts and incidents— an ability which has not fallen upon his first 
biogrnidicr i„ the same liberal measure. There i.s, however, much to he said for 
the monograph and cver.vonc who admired Garrison and his work will wiiit to 
possess tins volume and gain n more intimate acquaintance with this shv and mod- 
es. but talon ed genus. Identified as ho was over a ,,onod of year's wi h he 
.\riny Medical I.ibrary and its interests and activities it ; \ 

iag to learn that he never cnioved other , ’ *'’"'ewhat disconcert- 

t.nirian of the Army .Medical Stwv ‘-'Pomrily the position of Li- 
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Textbook of Neuroanatomy and the Sense Organs. By 0. Larsell, Profe.^^.cor of 
Anatomy, University of Oregon Medical School. Pp. 343, with 232 illustrations 
New York, London, 1939. D. Applcton-Century Company. $0. 


This meritorius book has been written primarily for first-vcar medical students 
but it will be found e.xtremely useful to all who wish a clear, concise treatise on 
the nervous system from the functional point of view. 

After a brief consider.ation of the phylogenetic emergence of the synaptic 

nervous system, establishment of the reflex are, embryology, and hystogcnc.sis, 

there follows a terse description of the structure and the functional compononls 

of the peripheral nerves with clinical interpretation r" some of the commoner 

lesions of spinal nerves. Sensory .and motor ending.'/ tre satisfactorily covered 

and well illustrated. /' . ■ 

/ ' 

In the chapter on the spinal cord and its menir- ?s, the fiber tracts arc ef- 
fectively treated by colored cross sections and black-and-white diagrams of flic 
general course and connections to higher levels. One may question the relative 
size of some of the tracts. Chordotomy indicates that a larger area i.s occupied 
by the lateral spinothalamic tract than is allotted, particularly in the cervical 
cord, while the anterior (ventral) spinocerebellar tract is oversized. Toclmicnlly 
it would seem better to place the anterior cortico.spinal (direct pyrnmid.al) tract 
nearest the ventral median fissure throughout the cervical and upper thoracic 
levels instead of lateral to the sulcomarginal tract as is done liorc and in mo.st 
texts. The ventral corticospinal tract regularly extends to the medial margin 
of the ventral funiculus. Clinical applications are menlioncd at many point.'. 
On page SO it is stated that in destruction of the anterior white commissure, ns in 
.syringomyelia, there is lo.ss of pain and temperature .sensations on the oppnsitt 
side of the body, whereas the sensory loss is usually bilateral. 

The approach to the brain is through the crania! ncrve.s, which are aimlvzed 
in a masterly fashion. Tlio de.soription of the medulla oldongata is chirified tiy 
mcans of many excellent drawing.s. Pigs. 01, 06, and 00 are not quite tyiib-nl 
of the human brain stem with respect to the position of the Iccto.sjiinal trail, 
which is too far dorsal and hence unduly reduces the size of the medial Inagi- 
tudinal bundle. Again the anterior .spinocerebellar tract has been nveremplia.sized 
at the expense of the lateral spinothalamic fn.scicnius who.se clinieal sigaifieaiiee 


is of greater importance. 

The \ isccrnl elTerent and gustatory systems are briefly but aeeuratelv preseati d. 
The vestibular and auditory systems are introduced by a review of the eaibryidoi;, 
and histology of the inner ear. Well planned cuts show the main fiber eoaoi-i’ 
tions. A mbior omission is noted in Pig. I.•!4 where no direct desceodiag le-tii.iih, 
spinal fibers in the media! Imigitudintil bundle tire shown, !illhiiiigh they Inn.- 
been clearly establi.slied by .scxcr.al relaliiely recent studies. 

The cerebellum is eonsidered under the author’s new l■onl•e[.l ilmt it i" 
no ed of two main divisions; namely, floeetilonoduhir lobe (vestil.nhir in fiio. ti..i, 
d eornus eerebeiii (general proprioeeptiw-.. The eorpo- eerebelb H fonlo r 
'r .-I.,! into nriterior and posterior lobes. The diagrams shouiog the hle-r ■-oo' - 
, verv eonuilete and tindonbledly represent the mo-t trii»l«orth' i" • ' 
Ltenee.’’ sine.- tin' .■'rfbellnm has tl,- author’s primarv tiebl of 
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the charging lion travels at the rate of a mile a minute, something that no con- 
servative naturalist vill substantiate. There is also so much neglect of accepted 
scientific fact that one’s credulity is further strained. For instance, no such vein 
as the “celiac” is listed in Gray’s Anatomy. Physiologists who have had experience 
with denervating the adrenal in the dog and cat know that all its nerve fibers do not 
come through the celiac ganglion, as many accessory ones reach it from the upper 
portion of the lumbar sympathetic chain. AThile this point has not been definitely 
settled in man, the assumption that celiac ganglionectomy results in complete de- 
nervation of the adrenal is not justified. Furthermore, granted that the celiac 
ganglia contain the nerve cells of all the postganglionic fibers to the upper abdominal 
viscera, their destruction must be followed by such an increased sensitivity to 
adrenaline and synipathin that vasoconstriction of the vascular bed cannot be greatly 
reduced. 

The operation which Crile advocates to lessen the drive on the cardiovascular 
system consists of excision of the celiac ganglia and denervation of the aorta and 
adrenal glands. This complex network of ganglia and delicate nerve fibers is identi- 
fied bj' palpation with the hand inserted to the wrist in the retroperitoneal space 
under the twelfth rib. By “touch anatomy” the operator must identify the major 
splanchnic nerve as it emerges from the crus of the diaphragm, the adrenal gland, 
as well as the surrounding arteries and veins. The celiac ganglion must then be 
freed up and its branches cut away from the surrounding vessels by a long scissors 
inserted along the tip of the index finger. The major splanchnic nerve “is the only 
leading string to the most important unit in this anatomical jungle.” The surgeon 
must diiferentiate fine nerve strands from small veins and particularly avoid injury 
to the blood .supply of the adrenal or deep hemorrhage, AA’hile such a dissection is 
possible for the author, who has denervated countless adrenals for neuroeirculntory 
asthenia, hyperthyroidism, peptic ulcer and Ea^maud’s disease, one must protest 
against its adoption by the ordinary surgeon. Even if tlie operator avoids tiio com- 
plications mentioned above, it must be borne in mind tliat it is an established 
physiologic fact that any .sympathetic fibers which are left behind can maintain the 
original tone of the partly denervated structures. Inasmuch as at least two satis- 
factory approaches liave been used to expo.«e this entire area to direct visual dissec- 
tion, why should it ever be attempted without the help of tlie eyes? 

An examination of the follow-up statistics presented will fail to convince the 
critical clinician that the patients who have been submitted to celiac ganglionectomy 
have achieved as significant a reduction in blood pressure as has been observed in 
other clinics after intrathoracic excision of the splanchnic nerve.s, or after a sub- 
diaphragmatic re.^ection which includes the upper portion of tlie lumbar sympathetic 
trunk.s as well as the structures removed by Crile. Figures given in Table 9 show 
an average reduction in So cases from 217/lXi to 109/110 before discharge from 
the hospital. One year postoperatively 16 patients are recorded as liaving pressures 
averaging 190/121. There was striking improvement in the subjective symptoms of 
many of thc.se patient.s. but this has followed other operations for this condition. 
Very little excuse can be seen for advocating an incomplete method of .surgical 
denervation i>y a blind approach, when far better operative exposures of thc.=c struc- 
tures arc in use in other clinics. 

The whole status of sympathectomy in the treatment of liypertcnsion i.s still 
definitely on trial. Surgeons have received little encour.agemcnt from animal in- 
vestigation ainl the leading medical authorities who have studied the di.sease are still 
not convinced that rejil benefit follows sympatlieetomy. A c.nreful perusal of tlii.s 
tua.k has not convinced the reviewer that it has adv.a’nced our understanding of es- 
sential hyporicn.sion. 
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Diseases of the Thyroid, Parathyroid and Thymus. By Andre Crotti, ai.D. for- 
merly Pir.st As.sistant of the Pathological Laboratory at Univor.sity of Lau.sannc 
SintzcrJaad. Cloth. Kd. 3. Pp. J229, with 2G2 illustrations and 39 plates in 
color. Philadelphia, 1938, Lea & Pebiger. $20. 

This encyclopedic volume contains 51 chapters and more than 50 pages of bibli- 
ography. It 1.S essentially a clinical treatise dealing with the problems of the 
thyroid, parathyroids, and thymus. 

The author believc.s in the infecliou.s origin of goiter, although he concedes 
an important role to iodine. If local environment or other factors did not play 
a part in the pathogenesis of goiter, in other words, if goiter were a pure de- 
ficiency di.soase, it .should be largely the same, the world over, which, of cour.se, 
it i.s not. The author cites some experimental evidence, not very convincing, ad- 
duced by himself which purports to give the infection factor greater credence. 

fhe author believes that the presence of a goiter sensitizes a patient to iodine. 
He believes also in .so-called “iodin Basedow” described by Rilliet, Breuer, and 
Kocher, a thc.sis which thi.s reviewer believes i.s .still demanding of proof. The 
author docs not believe, that factual data warrant drawing a sharp distinction 
between exophthalmic goiter and adenomatous goiter with hyperthyroidism, an 
attitude which the reviewer shares. The author speaks of h}'i)erth 3 Toidism as a 
' ‘ thjwo-ncuro-pol^’glandular disease. ’ ’ 

Crotti’s book constitutes a valuable source book containing a great mass of 
factual data interspersed between which lie many impressionistic ideas of the 
author; whether the latter add to the value of the volume or detract from its 
worth, it must be conceded, i.s a debatable issue. 


The Surgical Treatment of Hypertension. By George Crile. Pp. 239, with 52 

illustrations. Philadelphia, 19.38, lY. B. Saunders Company. $4. 

The monograph. The Surgical Treatvient of Hypertension bj' Dr. George Crile, 
describes the personal point of view of its author on the etiology of essential 
lUTiertension and its attack by resection of the ccliae ganglia. Crile has formu- 
lated the theorj' that since energj' output of the organism is controlled by the 
brain, thj-roid, and .sympathoadrenal si-stem, and since this triad is most higliL' 
developed in the lion and in man, the cardiova.scular systems of these species are 
subjected to the greatest strain. His report that the large cats develop arterio- 
sclerosis when kept in captivity' is of great interest. Whereas the lion, once his 
belly is tilled, lies down to sleep, man is in a perpetual .state of activity, fhe 
sequel to this constant drive is the induction of .scarring in the arterial tree and 
the development of hjqiertension. In further support of this hj’potliesis Crile 
states that the disease is due to an inherited large size of the celiac ganglia and 
the associated nerve structures which he has observed at operation. As listed bj' 
the author, the most important links in this s.vstem of energy control are the 
adrenal medulla and the celiac and aorfic plexuses. Little mention is made of 
all the recent -work on the autonomic pressor centers in the premotor corto,\' and 
dioncephalon, but the medulla of the adrenal gland is comsidered as the "brain” 
of the sj-mpathetic svstem and the genesis of human hj-perlen.sion a.scribed to "a 
nathologic physiology” of the celiac, aortic, and adrenal nerve ple.xu.sc.s. Few 
/clinicians will subscribe to the author's statement that "hj-porthyroub.sin, neuro- 
circulatory asthenia, and Raynaud's dhsease are abated or cured by adrenal de- 
nervation or celiac provocative to a new lino of thought, 


Tlio ideas above arc 


but as one 


reads the book through one finds numerous exnggeraiion.i, .«uch as that 
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the charging lion travels at the rate of a mile a minute, something that no con- 
servative naturalist rvill substantiate. There is also so much neglect of accepted 
.scientific fact that one’s credulit\' is further strained. For instance, no such vein 
as the “celiac” is listed in Gra_v’s Anatomy. Physiologists who have had experience 
with denervating the adrenal in tlie dog and cat know that all its nerve fibers do not 
come through the celiac ganglion, as many accessory ones reach it from the upper 
portion of the lumbar sympathetic cliain. Wliile this point ha.s not been definitely 
settled in man, the assumption that celiac ganglionectomy results in complete de- 
nervation of the adrenal is not justified. Furthermore, granted that the celiac 
ganglia contain the nerve cells of all the postganglionic fibers to the upper abdominal 
viscera, their destruction must be followed by such an increased sensitivity to 
adrenaline and sjunpathin that vasoconstriction of the vascular bed cannot be gi'eatly 
reduced. 

The operation which Crile advocates to lessen the drive on the cardiova.scular 
system consists of excision of the celiac ganglia and denervation of the aorta and 
adrenal glands. This comple.x network of ganglia and delicate nerve fibers is identi- 
fied by palpation with the hand inserted to the wrist in the retroperitoneal space 
under the twelfth rib. By “touch anatomy” the operator must identify the major 
splanchnic nerve as it emerges from the crus of the diaphragm, the adrenal gland, 
as well as the surrounding arteries and veins. The celiac ganglion must then be 
freed up and its branehe.s cut away from the surrounding ve.ssels by a long scissors 
inserted along the tip of the index finger. The major splanchnic nerve “is the only 
leading string to the most important unit in this anatomical jungle.” The surgeon 
must differentiate fine nerve strands from small veins and particularly avoid injury 
to the blood supply of the adrenal or deep hemorrhage. While such a dissection is 
possible for the author, who has denervated eountle.ss adrenals for neuroeirculatory 
asthenia, hyperthyroidi.sm, peptic ulcer and Baynaud 's disease, one must protest 
against its adoption by the ordinary surgeon. Even if tlie operator avoids tlie com- 
plications mentioned above, it mu.st be borne in mind that it is an established 
physiologic fact that any sympathetic fibers which are left behind can maintain the 
original tone of the partly denervated structures. Inasmuch as at least two satis- 
factory approaches have been used to expose this entire area to direct visual dissec- 
tion, why should it ever be attempted without the help of the eyes? 

An examination of the follow-up statistics presented will fail to convince the 
critical clinician that the patients who have been submitted to celiac ganglionectomy 
linve achieved as significant a reduction in blood pressure as has been observed in 
other clinics after intrathoracic excision of the .splanchnic nerves, or after a sub- 
diaphragmatic resection which includes the upper portion of the lumbar sympathetic 
trunks as well as the structures removed by Crile. Figures given in Table 9 show 
an average reduction in S,5 case.s from 217/133 to 1G9/110 before discharge from 
the ho.spital. One year postopcrativciy IG patients are recorded ns having prossure.s 
averaging 190/121. There was .striking improvement in the subjective .symptoms of 
many of thc.se patient.*, but tlii.s has followed other operations for thi.s condition. 
Very little e.xcuse can be seen for advocating an incomplete method of surgical 
denervntiim by a blind approach, when far better operative expo.sures of thc.se stnie- 
ture.s are in u.se in otlier eiinics. 

The whole status of sympathectomy in the treatment of hypertension is .still 
delinitclv on trial. .Surgeons have received little encouragement from animal in- 
vestigation and tlie leading medical authorities who have studied the disea.se are still 
not convinced that real benefit follows sympathectomy. A careful perusal of this 
hook has not convinced the reviewer that it has advanced onr under.standing of es- 
sential hypertension. 
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C'Jotli. Pp. 22C. Princeton, 


IP ant .or of tins l.ook .s .a widely known, admired, and 1, cloved clinieinn 
onel.Pr, scholar, _„„d .nvestiRator. Vr. Kies, nan's ...any i„.pers in the fields of 
imthoIoKt, medicine, and medical history have heen so Kreatlv ai.preeiatcd hv med- 
ical readers that they welcome enthusiastically the announcement of thi's new 
semihistorical. semiiihilosojihieal hook from his jien. 

d/rd.Vinc in .1/oArn Sorirf,/ was written for the KcnernI rather than for the 
medical reader; hut i.hysicinns will find that familiar facts arc here presented 
in a new and interestiiifr setliiifr and that the controversial sul.jcet of the dis- 
pensation of medical care is discussed frankly and realisticallv. 

The hasis of this hook was a series of Princeton University lectures, the 
Vanuxem Lectures, in the develoi.inent of which the author was Raided hy his 
helief that "the history of medicine is in reality an ejiitoinc of the liistorv of 
civilization and should form a part of every man’s culture,” 

In a siinido, fascinating manner Dr. Piesman paints a picture of the hiRh 
points in the develo])mpnt of the science and the art of medicine. Hippocrates, 
(ialen. Vosalius— " the Coliimhus of anatomy” — Harvey, .Tenner, McDowell, Lon;:! 
:Morton, .‘Simpson, Semmelweis, Holmes, Lister, Pasteur, Koch and others down 
to the jiresont day all take their jdaces hriefiy hut inipressivclv in the pa;:cant 
of medical history which passes before the reader in a few brief page.s. 

Opium, mercury, cinchona, diptalis, vaccination, anesthesia, antisepsis, anti- 
toxins, x-ray, radium, salvnrsan, insulin, liver therapy, nllcrpy, endocrinology, 
psychoanalysis, hormones, vitamine.s, virusc.s, and even fever therapy and sulfa- 
nilamide are briefly and deftly fitted into the picture. Many well-chosen anec- 
dotes and personal experiences add interest to the story. 

The methods and the problems involved in arriving at a diagnosis and in de- 
ciding upon a course of treatment .arc presented in a way that should make for 
better understanding between patient and doctor. In discussing the importance 
of an accurate history of the patient ’.s illness and the delight that some patients 
■seem to take in refusing to answer the physician’s questions truthfully or com- 
pletely, he recalls "a story told of the great Iron Chancellor. He had had many 
physicians, all of whom he di.«ehnrged. Finally he summoned a Doctor Schwenin- 
ger, who began to ask him many questions. Impatiejitly Bismarck said to the 
doctor, ‘You should not ask so much — you .should know what ails me without 
queslioniug. ’ ‘Your Highness,’ answered the doctor, ‘I would suggest you call 
a veterinarian; ho a.sks no questions.’ ” 

’rhe j.resent status of medicine and medical education is described as ex- 
emplifving the best of our civilization. Medical cults and superstitions are ex- 
plained. 'rhe roles of the specialist and the family physician of the future are set 
forth so clearly and so sanely that everyone can understand. 

The chapter on the social outlook of medicine is a thoughtful, realistic, and 
sane consideration of the social problems today which the medical profession is con- 
fronted with. That certain problems exist Dr. Kiesman admits, but he con- 
cludes that ‘‘a profession that has elevated the standards of medical education 
to a level unequalled in the civilized world, has regulated hospitals until today 
no nation can match ours, publishes the best medical journal in existence to- 
gether with many other works that serve to educate the American physician; 
brings together annually thousands of doctors from all over the land for a week 
of intensh-e postgraduate study which is a model for the world— such an Associa- 
.-o , T think be trusted to collaborate with socially minded laymen toward a 
nlan for distributing medical care, both curative and preventive, to all people. 

On the other hand, he say.s, this Association ‘‘must take the lead in the inevitable 
movement of reform. If it fails to lead, then it will be obliged to follow those 
who have neither the knowledge, the wisdom, nor the incentive to preseri o nln 
is best in American medicine.” 
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A manual of .surgery for nur.ses, 4S8 
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Abdominal adhesions, study of use of 
silk, catgut, and Noble plication 
with reference to (Donaldson 
and Cameron), 511 

Acetylation of sulfanilamide (Stewart, 
Eourke, and Allen), 232 

Acidity and peptic activity of gastric 
juice, effect of gastrectomy on 
(St. John, Flood, and Guis), 
179 

Acute appendicitis, etiological factors 
in (Collins), 267 

simple and complicated (Hawk and 
WoodUouse), 837 

empyema (nontubcrculous), treatment 
of, by irrigation and negative 
tension (Hocliberg and Fiore), 
725 

pancreatitis (Fallis and Plain), 358 
suppurative appendicitis complicating 
severe untreated thyrotoxicosis 
(Mora and Pcarlman), Z~i 
Adhesions, abdominal, study of use of 
silk, catgut, and Noble plica- 
tion with reference to (Donald- 
son and Cameron), 511 
about nerve trunk, ehi-onic sciatic pain 
due to, and result.s of removal 
by operation (Wagoner), 609 
Agglutinin, bacterial, in bile of patients 
with cholelithiasis (Sterling), 
865 

Agglutinins in serum and bile of dogs 
following cholecystitis produced 
by injections of tyjdioid bacilli 
(Steriing), 663 

Anastomosis, intestinal, oblique, aseptic, 
end-to-end (Dennis), 548 
Aneurysm of splenic artery (Guy), 602 
Angina. Ludwig’s (Grodinsky), 678 
.■\ngiomatous tumors of hands and feet 
(Ouglitcrson and Tennant), 73 
.\norectal jiiirgery, minor, recent advances 
in, common problems of (Sc.ar- 
borough), 952 

Anticus, scalenus, .syndrome (Gage), 599 
Anus, rectum, and s’igmoid colon. S09 (B. 
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Appendiceal peritonitis, treatment of 
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simple and complicated (Hawk and 
Woodhouse), 837 

suppurative, complicating severe un- 
treated thyrotoxicosis (Mora 
and Pearlnian), 374 

complicated, nondrainage in (Pickell), 
851 

Applied anatomy, functional and topo- 
graphical, 652 (B. Bev.) 

Arterial injections with stasis in therapy 
of infections (dos Santos), 430 

Arteries, superior and inferior mesen- 
teric, celiac axis, gradual com- 
plete occlusion of, with .survival 
of animals (Blalock and Levy), 
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Artery, splenic, aneurysm of (Guy), 602 

Aseptic, oblique, end-to-end intestinal 
anastomosis (Dennis), 548 

.-Vtelectasis, postoperative pulmonary, 
treatment of (Moore), 420 
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Bacterial agglutinin in bile of patients 
with cholelithiasis (Sterling), 
865 

Bandage boot, elastic, for varicose veins 
(ICnott), 440 

Bank, blood, organization and tcolinique 
of, at Philadelphia General Hos- 
pital (Cameron and Ferguson), 
237 

Bezoars and concretions (DeBakcy and 
Oclisncr), 132 

Bilateral bronchiectasis, surgical treat- 
ment of, frith report of case of 
bilateral lobectomy (Bradsliaw 
and Chodoff), 593' 

lobectomy, .surgical treatment of bi- 
lateral bronchiectasis, witli re- 
port of case of (Bradshaw and 
Chodoff), 593 

Bile and scrum of dogs, agglutinins in, 
following cholecystitis produced 
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bacterial agglutinin in. of patients 
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865 
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in (OoIpv and Ilif^inliotliam), 
112 
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Brpast, pnncpr of, plinioal plassifipalion 
of (Splipiiiik), .'it!7 

tninors of. rpnioval of, without visildo 
.“pars (Balipopk), 220 

Bromdiipctasis, liilnipral, surpioul troaf- 
ment of, with rpport of oafo of 
Idlatoral lolipidomy (Bradshaw 
and ChodolT), 

Bronphn.s, loft nniin. nonfntal rapture of, 
from extPrnal trauma (.Tones 
and Vinson), 22S 

Burns, experimental study on effect of: 

pITeet of thermal trauma on 
Idood volume, serum protein, 
and pertain Idood electrolytes 
(Keelev, Oilison, and Pijoan). 
S72 

Bursitis, siihoutaneoiis dorsal difiilal 
(Howard), P.'UI 


Cancer of breast, clinical classification of 
(Scheiick), 507 

of prostate, results of treatment in 
(Creevy), -J05 

Carcinoma of hands and feet (Mason), 
27 

of right colon (Ransom), 340 
of stomach, perforation of (Dickin- 
son), 543 

Catgut, Noble plication, and silk, use of, 
with reference to abdominal ad- 
hesions (Donaldson and 
Cameron), 511 

Caulk John Roberts. In memorimn 
’ (Rose), (il5 

Celiac axis, superior and inferior mesen- 
teric arteries, complete occlusion 
of with survival of animals 
(Blalock and Levy), 175 

Ceroidiyl as source of vitamin K; rela- 
tion of vitamin K to hemor- 
rhagic tendency in obstructive 
jaundice (Rhoads), 794 


Cervical symjiathptic ganglioneuroma 
(Shuniackcr and Lawrence), 572 
Chemistry, physiology, clinical applica- 
tions, and history of heparin 
(Mason), 451, 018 

Chidccystitis jiroduced by injections of 
typhoid bacilli, iigglulinins in 
serum and bile of dog.s follow- 
ing (Sterling), 003 

Cholelilhinsi.s, bacterial agglutinin in bile 
of patients with (.Sterling), 805 
Cholesterol, concentration, in hepatic 
bile, effect of hyperthyroidism 
iind hypothyroidism on (,Tohn- 
son and Riegel), 200 
Chronic sciatic pain due to adhesions 
about nerve trunk and re,sults 
of their removal by operation 
(Vagoner), 00.9 
Circumcision (Brodie), 271 
Clamp, new, for Devine colostomy (De- 
Bakey and Ochsner), 947 
Classification, clinical, of cancer of 
breast (.Schenck), 507 
Clinical applications, history, chemistry, 
and physiology of heparin 
(Mason), 451, (518 

classification of cancer of breast 
(Schenck), 507 

roentgenologr- of digestive tract, 4SS 
(B. Rev.) 

Common problems of minor anorectal 
surgery, recent advances in 
(Scarborough), 952 

Colon and rectum, use of sulfanilamide 
in surgery of (Oarlock and 
Seley), 7S7 

polypoid disoa.se of (Hcdin), 101 

right, carcinoma of (Ransom), 340 
Colostomy, Devine, new clamp for (De- 
Bakey and Ochsner), 947 
Complete tears of perineum (Tyrone), 
053 

Complications, postoperative, surgeon’s 
responsibilitv for (Cutler), 448 
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Concretions and bezoars (DcB.akey and 
' Ochsner), 132 

Conservative treatment of appendiceal 
peritonitis (Lundgren, Garside, 
and Boice), 813 

Critical survey of peritoneoscopy 
(Thieine), 191 

Cvst, nonparasitic, solitary, of liver 
(Davis), 809 

Cysts of omentum, mesentery, and retro- 
peritoneum (Berger and Rothen- 
berg), 522 
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Dehiscence, mechanics of, and wound 
healing (Norris), 775 
Devine colostomy, new clamp for (De- 
Bakey a’nd Ochsner), 947 
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Diagnostik und tlierapeutiscke Indika- 
tionsstellung bei den cbiruv- 
g i s 0 li e n Erkrankungen der 
Harnoiganc, 811 (B. Kev.) 

Diets, peptic ulcer, physiologic indica- 
tions in (Andresen), 585 

Digestive tract pain, 489 (B. Kev.) 

Digital subcutaneous dorsal bursitis 
(Hov.-aTd), 939 

Disease, polypoid, of colon (Hedin), 151 

Diseases of the thyroid, parathyroid, and 
thymus, 972 (B. Kev,) 

Distention factor in simple intestinal ob- 
struction (Wangensteen and 
Rea), 327 

Dogs, agglutinins in serum and bile of, 
following cholecystiti.s pi-oduccd 
by injections of typhoid bacilli 
(Sterling), CCS 

utilization of, in experimental proc- 
tology (Block), 554 

Dorsal subcutaneous digital bursitis | 
(Howard), 939 j 

Drainage, gravity, of inflammatory i 
edema (Knott), 444 

Dressing of infected wounds (David), 
275 (K) 

E 

Edema, inflammatory, gravity drainage 
of (Knott), 444 

Editorials, 129, 275, 448, GIC, 791, 950 

Effect of experimental liyperthyroidism 
and hj-pothyroidism upon con- 
centration of chole.sterol in 
hepatic bile (Johnson and 
Riegel), 200 

of intravenous hypertonic sugar solu- 
tions on traumatized tissues 
(Hill and Lehman), 720 
of partial gastrectomy on acidity and 
peptic activity of gastric juice 
(St. John, Flood, and Guis), 179 
of thermal trauma on blood volume, 
serum protein, and certain blood 
electrolytes; experimental study 
of elTect of burns (Kccley, Gib- 
son, and Pijoan), 872 
of sulfanilamide upon liver (Watson), 
017 (F) 

Elastic bandage boot for varicose veins 
(Knott), 440 

Elimination of pain following hemor- 
rhoidectomy (Ault), 755 
Empyema, acute (nontuberculous), treat- 
ment of, by irrigation and nega- 
tive tension (Ilochbcrg and 
Fiore), 725 

specific gravity of pus in (Pcarse), 733 
Eiid lo-eml, oblique, a.septic, inte.stiiial 
amistomo.si.'i (Dennis), 548 
Eiiterilis.^^n'giomil (Clark and Dixon), 


Essentials of obstetrical and gj-neco- 
logical pathology with clinical 
correlation, 490 (B. Rev.) 
of pathology, 487 (B. Rev.) 

Etiological factors in acute appendicitis 
(Collins), 267 
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Fascia in surgery (Koontz), 791 (K) 

Feet, angiomatous tumors of (Oughter- 
son and Tennant), 73 
carcinoma of (Mason), 27 
tumors of (Pack), 1 
of synovia, tendons, and joint cap- 
sules of hands and (Brun- 
schwig), 101 

primary in bones of (Coley and 
Higinbotham), 112 

Fistulas, internal biliary (Dean), 857 

Fractures of the jaw, 650 (B. Rev.) 

Prei test and Ijunphopathia venerea 
(Knight), 736 

French Congress of Surgery, report of 
forty-seventh, Oct. 17-22, 1938, 
Paris (Jung), 315 
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Gallstones, intestinal obstruction caused 
by (Wakefield, Vickers, and 
W^alters), 670 

Ganglioneuroma, cervical sjunpathetio 
(Shumacker and Lawrence), 572 
Gastrectomy, effect of, on acidity and 
peptic activity of gastric juice 
(St. John, Flood, and Guis), 
179 


Gastric juice, effect of partial gastrec- 
tomy on acidity and peptic 
activity of (St. John, Flood, 
and Guis), 179 

Goiters, similar, in monozvgotic twins 
(Neel), 582 

Gradual complete occlusion of celiac axis, 
superior and inferior mesenteric 
arteries, with survival of 
animals; effects of ischemia on 
blood pressure (Blalock and 
Levy), 175 

Gravity drainage of inflammatory edema 
(Knott), 444 

.specific, of pus in empyema (Pearse), 
733 

Gynecomastia (Wernicke), 217 
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Hand.s, angiomatou.s tumors of (Oughtcr- 
.«on and Tennant), 73 
carcinoma of (Mason), 27 
tumors of (Pack), 1 
of synovia, tendons, and joint cap- 
.sules of (Brunschwig), 101 
primary in bones of (Coley and 
Higinbotham), 112 

Hemorrhoidectomy, elimination of pain 
following (Ault), 755 
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H('j)ariii, vrvicw of its history, rhoniistry, 
jiliy.siolojjy, ami clinical n|iiilic:i- 
tions (Mason), lol, (ilS 
and tliroinliosis (lilalock), ,lil<t (A‘) 
lloniia, iiiKiiinal, technique of injection 
treatment for ( llieceleiseii ami 
'I’arlalcow), h’OU 

left refroniesocolic (iralpert), ;!7i) 
Iiarailnodenal (Hnyder), ;!S!i 
through hroad li(,>anu'nt (Howies), liSU 
Hernioplasl V, inpninal, new modification 
(Stein), .'lil.S 

History, chemistry, |ihysiolo;;y, and 
clinical ap]ilicalion of heparin 
(Mason), -lal, GIS 

Hnnner nicer, what causes (Hinman)? 
itaO (A) 

Hyperthyiaddism and hypothyroidism, 
etfect of, upon eoimentrafion of 
cholesterol in hepatic Idle 
(.lohnson and liiefjcl), 2l)l) 
Hy|)OS])adias (Ilitchio), 911 
Hyimtliyriddlsm and hyperthyroidism. 

efVect of, uima coacent ration of 
cholesterol in hepatic Idle 
(.lohnson and IJieeel), 200 
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In niemoriam, ,Tohn Huberts Cnnll; 
(Hose), til a 

industrial stirffcry. I’rinciples, jiroblonis, 
and jiraotiee, iSti (H. Kev.) 
Infections, arterial injections with stasis 
in thorajiy of (dos Santos), -l.'iti 
Iiiffninal hernia, techni(pa' of injeetion 
troiifment for (Hiegeleisen and 
Tartakow), 202 

hernioplastv, new modilication (Stein), 
;!9S ■ 

Injeetion treatment for inguinal hernia. 

technique of (Biegelei.sen and 
Tartakow), 202 

Injections, arterial, with stasis in ther- 
ajiy of infections (dos .Santos), 
deO 

of typhoid bacilli, agglutinins in .serum 
and bile of dogs following chole- 
cystitis produced by (Sterling), 
00 ,'. 

Internal biliary fistulas (Ilean), S37 
International Surgical Congress, report 
of eleventh meeting of, Brussels. 
Belgium, Sept. lS-22, 193S 

(Singleton), 305 

Intestinal anastomosis, oblique, aseptic, 
end-to-end (Dennis), aiS 
obstruction caused by gallstones 
(IVaketicld, A’ickers, and IVal- 
ters), 070 

distention factor in CWangcnstcen 
and Boa), 327 

Irrigation and negative tension, treat- 
mont of acute (nontuberculous) 
empyema by (Hochberg and 
Fiore), 725 
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.Taundice. relation of vitamin K to 
hemorrhagic, tendon c v in 
(Khoads), 7!H 

•loint, temporomandibular, surgerv of 
(IVakeley), 007 


IC 

Ivnol.s- and suture.'., surgical (Taylor), 

I no • ' ‘ 


Heft re.lromesocolic hernia (Halport) 
.379 

Hes embolies arterielles des membres, -IS.) 
(B. Itev.) 

Hife and letters of Fielding II. Garrison, 
071 (B. llev.) 

Higamcnt, broad, hernia through 
(Bowle.s), :iS2 

Hiver, eflVct of sulfanilamide upon (Wat- 
son), (117 (A) 

nonparasitic solitary evst of (Davis), 
SliO ' ■ 


Imbectomy, bilateral, surgical treatment 
of bilateral bronchiectasis with 
re)iort of case of (Bradshaw 
and Chodoll), 593 
Hudwig’s angina (Grodinsky), (17S 
Hympliopathia venerea and Frei test 
(Knight), 73(1 
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Major operations in elderly patients 
(Kankin and .Tohnston), 7C3 

Medicine in modern society, 97-1 (B. 
Itev.) 

Meetings, recent, review of, 305, 315, 
■1(18, 477, -ISO, JS2, G30 

Jlelanoma, subungual (Pack and Adair), 
47 

Jleningiomas. Their classification, re- 
gional behavior, life history, and 
surgical end residts, JSi (B. 
llev.) 

Method for determining efficiency of pre- 
operative skin sterilization 
(Kovak and Hall), 5(10 

Mesentery, retroperitoneum and omentum, 
cysts of (Berger and llothen- 
berg), 522 

Minor anorectal surgery, recent advances 
in, more common problems of 
(Scarborough), 952 

Modification, new, inguinal hernioplasty 
(Stein), 39S 

Monozygotic tivins, similar goiters in 
(Neel), 5S2 


N 

Nail bed, tumors of (Pack and Adair), 
47 
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BoDiova! of benign tumors of breast 
witliout visible scars (Bab- 
cock), 226 

transcolonic, of polvps (llavo and 
Sinitli), 942 

Beport of annual meeting of Badiological 
Society of North America at 
Pittsburgh, Pa.. Nov. 2S — ^Dec. 
2, 193S (Bigler), 477 

of eleventh meeting of International 
Surgical Congress, Brussels, 
Belgium, Sept. 18-22, 1938 

(Singleton), 305 

of IVestem Surgical Association, forty- 
eighth annual meeting, Dec. 2 
and 3, 1938, Omaha, Neb. (Mc- 
Caughan), 468 

Besponsibility of surgeon for postop- 
erative complications (Cutler), 
448 (£) 

Besults of removal of adhesions about 
nerve trunk by operation (Wag- 
oner), 609 

of treatment in cancer of prostate 
(Creevy), 405 

Eetroperitoneuin, omentum, and mesen- 
tery, cysts of (Berger and Eoth- 
enberg) , 522 

Beview of forty-seventh French Congress 
of Surgerj', Oct. 17-22, 1938, 
Paris (Jung), 315 

of history, chemistry, physiology, and 
clinical applications of heparin 
(Mason), 451 

of Southern Surgical Association meet- 
ing, Dec, 6-8, 1938, indtc Sul- 
phur Springs, IV. Va, 
(Storck), 638 

of wound healing and mechanics of 
dehiscence (Norris), 775 

Eontgendingnostik der gelcnke miftels 
doppelkontrastmethods, 8 10 
(B. Hev.) 

Rupture, nonfatal, of left main bronchus 
from external trauma (Jone.-' 
and Vinson), 228 


Scalenus anticus syndrome (Gage), 599 
Scars, visible, removal of tumors of 
breast without (Babcock), 226 
.sterum and bile of dogs, agglutinins in, 
following cholec.v.«titis iiroduced 
by injections of typhoid bacilli 
(Sterling), 663 

protein, blood volume, and certain 
blood elect roly tc.'-. cfrect of t her- 
iiial trauma on (Keclcv, Giopon. 
and Pijoan), 872 

^ilk eatgut, and Noble plication, study 
of u«c of, witli reference to ab- 
dominal adIie.«ions (Donald.-on 
and Cameron). 511 

Similar goiters in nionorygot ic twins 

(Neel), o82 


Bkin sterilization, preoperative, method 
for determining efficiency of 
(Novak and Hali), 560 
Solutions, intravenous hypertonic .sugar, 
effect of, on traumatized tissues 
(Hill and Lehman), 720 
Southern Surgical Assoeiatiou meeting, 
review of, Dec. 6-8, 1938. White 
Sulphur Springs, W. V,a. 
(Storck), 038 

Specific gravity of pus in empyema 
(Pearse), 733 

Splenic artery, aneurv-sms of (Guy), 602 
Spinal anesthesia, SIO (B. Eev.) 

Stasis, arterial injections witli, in ther- 
apy of infections (dos Santos), 
436 


Sterilization, preoperative skin, method 
of determining efficiency of 
(Novak and Hall), 500 

Stomacli, tuberculosis of (Chaffin), 186 
carcinoma of. perforation of (Dick- 
inson), 543 

Study of effect of burns; effect of ther- 
mal trauma on blood volume, 
serum protein, and certain 
blood electrolytes (Keeley, Gib- 
son, and Pijoan), 872 
of use of silk, catgut, and Noble plica- 
tion with reference to abdom- 
inal adhesions (Donaldson and 
Cameron), 511 

Subcutaneous dorsal digital bursitis 
(How.ard), 939 

Subungual melanoma (Pack and Adair), 
47 


Sugar solutions, intravenous hypertonic, 
effect of, on traumatized tissues 
(Hill and Lehman), 720 
Sulfanilamide, acetylation of (Stewart, 
Bourke, and Allen), 232 
effect of, upon liver (Watson), 617 
(N) 

therapy of bacterial infections, with 
special reference to diseases 
caused by hemolytic streptococ- 
ci, pneumococci, meningococci, 
and gonococci, 651 (B. Bov.) 
use of, in surgery of colon and rec- 
tum (Garlock and Seley), 7S7 

Surface and radiological anat’omv, 489 
(B. Bev.) 

Surgeon 's responsibility for jiostoper- 
ativc complications (Cutler), 
44S (A) 

.‘Surgery, fascia in (Koonfz), 79J (A) 
of colon and rectum, use of siilfniiil 
amide in (Garlock and Scicy), 


787 

of Iciiiporoniaiidibular joint (Hake- 
icy), 697 

minor anorectal, recent ndvanees 
more common problem'- 
(Scarborough). 952 
ri'ccnt advances in, department oi, I 
277, 451, 618, 791, 952 
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SUBJECT INDEX 


■Utih'zatioii of dogs in experimenfal proc- 
tology (Block), 55-1 

V 

Varicose veins, elastic bandage boot for 
(Knott), 440 

Veins, deep, treatment of tlirombo- 
plilebitis of, with intermittent 
Venous occlusion (Paine and 
Levitt), 707 

varicose, elastic bandage boot for 
(Knott), 446 

Vitamin K, relation of, to hemorrhagic 
tendency in obstructive jaun- 
dice, with report on cerophyl 
as source of (Ehoads), 794 


Vitamins and their clinical applications. 
4SC (B. I?ev.) 

4V 

Wound healing and mechanics of dehis- 
cence (Korris), 775 

Western Surgical Association, report of 
forty-eighth annual meeting, 
Dec, 2 and S, 1938, Omaha, Keb. 
(McCaughan), 468 

Wounds, infected, dressing of (David), 
275 (B) 

Wrist, operation for dislocated semilunar 
bone of (Mahorner and Meade), 
249 




